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THE WEERBR IN IRON CIRCLES. 





A rather significant “straw”’ in the trade wind is the 
fact that car companies are at last beginning to pur- 
chase more freely. They state that in making bids for furnishing 
cars to-day they are asking more than was named thirty days since, 
and sales are being effected, though no large transactions have been 
reported. The feeling is, that the coming thirty days will show in- 
creased demand for cars at higher prices than have been ruling, and 
that the long-continued policy of not buying or repairing cars on the 
part of railroads will change to increased activity, owing to the heavy 
demand to move the crops, and that all car companies will have until 
Fall what business they can turn out. To offset this isthe prevalent 
feeling among consumers of pig iron that the end of the coke strike 
means a large addition to output, andthat this will prevent an ad- 
vance, if not cause actually lower prices. This keeps back the large 
buying movement that might naturally be expected to follow a long 
period of light purchases. Whether this is a wise course to pursue 
remains to be seen. At Cincinnati there has been a fair run of 
orders during the past week, some of them for extended deliveries. 
Contracts running to the end of the year are usually made at about 
twenty-five cents per ton above prices for immediate or early deliv- 
ery. Arecent trip, by our Cincinnati correspondent, through the 
South, shows unusually light stocks at all the leading furnaces. The 
average at the twenty-seven stacks in the Birmingham district is 
below one thousand tons each, while forward sales willlikely aggregate 
150,000 tons. There has been no change in prices in Southern iron ; grey 
forge for long deliveries selling at $10.25, with opportunities arising to 
buy for prompt shipment at $10, cars, Birmingham, though no large 
blocks. The leading companies are heavily sold; one of the largest 
reports having orders booked for 73,000 tons, and a number 
of others in proportion to their capacity have sold an equal amount. 
The Louisville market has ruled quiet during the past week, with no 
transactions of especial note. Inquiries have mostly run for deliver- 
ies beginning thirty or sixty days hence, and some trades have de- 
veloped, while others are still pending. The trading has been fairly 
well divided between coke and charcoal metals, and prices show about 
the same variations that have been reported for some weeks past. 
The Chicago market shows somewhat of a lull after the heavy buy- 
ing which was done during the month of May, many of the large 
consumers having covered their requirements for iron six to twelve 
months ahead, good sized inquiries, however, are still coming in, 
showing a liberal amount of business is still pending. As to prices, 
Southern coke irons are firm and the furnaces of the Chicago district 
are indisposed to make contract for long deliveries, wanting special 
figures when such deliveries are insisted upon. On Northern iron, 
both coke and charcoal, prices remain practically unchanged. In 
the Detroit market several inquiries for round lots of Southern and 
Ohio irons have been received, and a number of smaller sales made. 
Prices for these grades of metal remain firm, although there have 
been no advances made. -Some good-sized orders for Lake Superior 
charcoal have been taken at figures that have ruled for the last few 


General Features. 





weeks, and inquiries for a considerable tonnage, covering in some 
cases a whole season’s supply, were received, which will, no doubt, 
result in still larger sales during the coming week, showing, as 
stated in our last week’s report, that buyers are becoming convinced 
that the market can go no lower, and that the present is as favorable 
a time to buy as they will have during the year. Our advices from 
Buffalo are to the effect that the light supply of iron is becoming more 
pronounced as time passes, with only a few additions to the active 
list of furnaces and consumers exhausting their accumulated stocks. 
A slight increase in the consumption of pig iron is noted, but not 
enough to make a genuine activity. Prices remain unchanged out 
of sympathy with the quiet of the trade. Conditions are such that 
the few Northern furnaces in operation tributary to the Buffalo mar- 
ket could readily realize a half dollar more on their product for 
prompt shipments, if it was deemed wise to make an advance in the 
face of a demand which, ordinarily, would be considered light. 

The recent enormous. sales of iron ore seem to have 
taken the edge off the market, and while the active 
selling continues, there is a noticeable shrinkage in 
the amounts of the transactions reported. The producers have not 
yet seen their way clear to increase their working forces, and no 
improvement can be reported in that direction. The profit margins 
on ore are so very slight, this year, that quite a good many of the 
producers, who are favorably situated with regard to markets, are 
evidently unwilling to rob their mines for the pleasure of doing an 
unprofitable business, and so are either doing nothing at all, or else 
are cutting down their production to the lowest possible notch. No 
improvement has been made in the dock strikes, at Cleveland and 
Ashtabula, and a large portion of the ore fleet is tied up, unable to 
unload their cargoes. The Pittsburgh market and the two valleys 
depend so largely on the Cleveland and Ashtabula ore supply, how- 
ever, that unless the strike is soon broken, the furnaces who have 
only just started into blast again, may be compelled to stop, for want 
of ore. The vesselmen are not seriously inconvenienced—those of 
them who run wild—because a scarcity of ore, a little later on, would 
have the effect of driving up lake freights, while those whose boats 
are chartered for the season sustain no loss because of the laying off 
of all crews during this enforced season of idleness. Barring this 
temporary obstruction to trade, the prospect for the pig iron busi- 
ness is a very good one, although the furnaces may not realize any 
immediate improvement. The stocks of iron have been running 
very low, and the bulk of the heavy buyers will be ready to enter 
the market very shortly. Indeed, what iron has been covered during 
the past week or ten days, was engaged by large consumers, and 
most of the furnaces have engaged their product, in part, for several 
months ahead. It follows that the late comers, being in most 
instances compelled to take the remainder of the productive capacity 
of these furnaces, will meet a much firmer market, with all that the 
expression implies. To be sure, the price of iron is still exceedingly 
low, Bessemer realizing little more than fifteen dollars net at the fur- 
naces, but it is believed that this price does not apply to any large | 
lots, nor to iron to be delivered hereafter. For round orders the pro- 
ducers are asking a considerable advance, the tendency being in the 
direction of a conservative business rather than in favor of the reck- 
less selling that prevailed some months ago. A great deal of manu- 
factured iron is finding a market at this season, and at slightly better 
prices. The makers of agricultural implements as well as bridge 
builders and the producers of structural iron, report a very good 
business, which, in a short time, ought to tell on the raw material. 
The demand for bar iron is more than good, and sheets are showing 
signs of improvement. Combination iron holds its price, and met- 


The Local 


Situation. 


als, generally speaking, are firm. 

LATER.—At the hour of going to press it is reported that the 
striking ore handlers at the Cleveland docks have agreed to return to 
work at the rate of eleven cents per ton-—a reduction of fifteen per 
cent.—and that the strikers at Ashtabula are willing to submit their 
differences to arbitration. 
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THE IMPERATORI STEEL-MAKING PROCESS. 

One of the most interest papers read at the recent Cleveland 
meeting of the American Institute of Mining Engineers, was one by 
Mr. J. B. Nau, of New York City, on “ Experiments with the Imper- 
atori Process at Croton Magnetic Mine, New York.’ The Imperatori 
process is a sort of mixed process in which a large amount of rich ore 
can be treated in the presence of a metallic bath. Itis well known that 
the ordinary practice in the Siemens- Martin process consists in smelt- 
ing in an open-hearth furnace a certain amount of pig iron together 
with a larger or smaller proportion of scrap, the amount of pig iron 
ranging from 10 per cent. upwards. The idea of substituting for a 
part of this sometimes very expensive scrap a corresponding quan- 
tity of rich iron ore led to the discovery of the Imperatori process, 
the effect of adding the iron ore being to energetically oxidize the 
silicon, carbon and manganese of the pig iron. In brief, the new 
process consists substantially in treating an intimate mixture of finely 
pulverized rich iron ore (at least 50 per cent. of iron) and carbona- 
ceous materials, agglomerated into briquettes, in the presence of a 
metallic bath of pig iron or carbureted iron. The briquettes in ques- 
tion consist of coal, coke and lime, mixed in varying proportions, or 
they may contain anthracite or charcoal. 

Very elaborate tests of the new process were made at the Croton 
magnetic mine in New York, last April, the particulars of which are 
given in detail by the writer. The commercial results are shown in 
the following comparative tables, the first showing the cost by the 
Siemens-Martin process, and the second the Imperatori : 

ORDINARY PIG-AND SCRAP PROCESS. 


ae OU Be OO Bai cscs sisadeccisindccceveccscssscsnes $ 5.70 


One ton of iron charged { MS 220s PI ITE WhintascasanncceitcedTsessassncskeskves 14 70 





Loss 10 per cent.; hence, cost of 0.9 tom product..............cccccsseeseeeeeeeees $20.40 
si i tel ade eadcsdbecdeiiiastined xambased 22 67 

IMPERATORI PROCESS. 
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es se sclnnn di dm ddunih ea Gibe sOan00 snceceneseqnaieeadeamniecsones $14 75 

Hence, 1 ton of iron charged (or, after allowing for 10 per cent. loss, 
EE IIE. wa ac dbunes covanechosbescvescasarannekebispbaresas 17 16 

ee I, 6 cubs pusuwsaseeenendisdedsdadcushchocevesuseidoaboddoasonesiss 19 66 


To which must be added 4 per cent. excess of gas coal over the 30 per 
cent. of the weight ofthe steel which is required in the ordinary 
I ON I TEE a cccndncconssdeestadaieeson>i chobes sesncsnetsnepcuisests 0.12 





Making a total, for material and fuel, Off...............cccccecccccseceecenceeeceeeees $19 18, 


The difference in favor of the Imperatori process is $3.49 per net 
ton of steel obtained. This economy is important, but it does not 
constitute the only advantage of the process. In an average charge 
in the Imperatori process, composed, as has been said, of 40 pig, 20 
scrap and 40 ore, the chemical composition of each constituent can 
be accurately ascertained. The pig iron will generally be low in 
silicon, sulphur and phosphorus; at the same time such iron can 
easily be obtained at reasonable price. The scrap used can be 
wholly supplied by the crop-ends, rail-ends, etc., from the works 
themselves, no outside scrap need be provided; consequently its 
chemical composition will be the same as that of the finished pro- 
duct, and can always be relied upon. ; 

Another very advantageous feature of the Imperatori process is 
the facility with which many ores, hitherto almost useless, could be 
treated, thus enlarging their market, now very limited. Thus, many 
lean ores largely found in the States of New York and New Jersey, 
and, in fact, in almost every one of the United States, once ground 
and concentrated, would constitute an excellent material for this 
process. 

In Morris country, New Jersey, ores are mined containing only 
from 30 to 37 per cent. iron, with 0.085 sulphur, and 0.06 phosphorus, 
which, concentrated, furnish powdered ore containing 64 to 65 iron, 
0.02 sulphur, and 0.02 to 0.03, or even less phosphorus. ‘These are 
well adapted to be used in the Imperatori process. 

Besides these concentrates, most of the magnetic sands found in 
large deposits in Canada and in the United States, and containing 
a high percentage of iron (as high as 66 per cent. in certain cases), 
could be made available by this process. Many ofthese sands, if not 
rich, are physically associated with earthy substances which a simple 
washing could remove, furnishing a practically almost pure oxide of 
iron in powder, at alow price and particularly well adapted to be 
made up into briquettes. 

Another advantage ofthis process is its easy adaptation to any 
existing open-hearth plant, or it can be carried on in any existing 
furnace without the slightest alternation or addition. 





WONDERS OF ELECTRIC WELDING. 

Electric welding machines are now used for a wide range of work. 
They have been successfully applied to the following purposes :— 

Uniting Norway iron to Swedish steel, in such shapes as are 
required in carriage irons and fifth wheels. 

Welding the crescent tires of bicycles, and afterwards forming the 
same by dies at the same heat. 

Making a weld in a wire rope to avoid the tedious, and, in some 
cases, impossible operation of splicing. 

Manufacturing spinning rings, displacing the old method of 
stamping the ring from a sheet of metal, and, after finishing it in a 
lathe, case-hardening the whole. By the new method these rings, 
about 2% inches in diameter, are formed from an ordinary piece of 
bar iron. 

Welding large car ties. 

Joining long lengths of rails together, probably the heaviest work 
done at present in electric welding 

Uniting wrought iron spokes to cast iron hubs, and after upset- 
ting the same, welding them into the tire. 

Welding brass to steel, in type-bars. 

Welding the hard steel in band saws, and, more wonderful still, 
replacing the broken teeth in steel saws by welding in new ones. 
Formerly the damaged saw had to be cut down to one of smaller size. 

Manufacturing long, continuous coils of pipe for ice machines, 
blast furnace tuyeres, and radiators. 

Welding ship chains up to two inches diameter links. 

Making conical shell and shrapnel for smaller armor-piercing 
guns. 

As remarked to the writer by the manager of the company en- 
gaged in the development of this marvelous machine, ‘“ We are 
making history.’ The results already achieved amply justify the 
remark. 


ENGLISH IRON AND STEEL EXPORTS TO THE UNITED STATES. 

Great Britain’s exports of iron and steel to the United States 
during April and the four months of 1891, compared with last year, 
were as follows: ; 

































-—— To s —-— 

——-April—— Four Months.— 

1891. 1890. 1891. 1890. 

NEED -<ccksednakogeunsidtncncucnubembensens cedeeesss 2,954 10,303 12,341 32,564 
as nhiplich oiecartndapenticntenserestocsunn.condes 196 403 1,230 1,545 
Railroad......... 1,251 34 3.679 1,849 
. | Sena 355 838 ),107 1 638 
Hoops and sheets.. 512 1,030 1,328 3,490 
Tinplates .. ....... .... 45 208 235373 144,117 82,615 
Cast and wrcught.. oar 211 C 756 1,155 
CP BON da ccnqmepnehcenssea<tosassanene neeses 905 2.853 5)774 7,609 
Unwrought steel.................scsccsees 716 2,002 5,991 6,111 
| ERE Saiat es Sb Ean 52,308 41,177 176,223 138.576 


The most noteworthy thing in the above table is the great 
increase in tinplate exports, the gain in April over March being 95 
per cent., and in the four months 75 per cent. Of course, this is to 
be accounted for by the fact that the new McKinley tariff will soon 
go into operation ; hence, the rush. 





THE BEAUTIES OF THE PIG IRON WARRANT SYSTEM. 
Recent files of the English iron trade papers go to show still 
more clearly how completely the pig iron market in that country has 
drifted into the hands of the London speculators, thanks to the 
storage warrant system. Says the /ron and Steel Trades Journal : 


The continued advance in Scotch warrants does not suggest that any 
decided improvement hes occurred in the general condition of the iron and 
steel trades. It is but too evident that the market has been cornered, that the 
“bears” have oversold, and that before they can get out, the London specu- 
lators, who are already said to have netted £250,000, will increase the amount 
of their “unearned increment.” Both at Glasgow and Middlesbrough the 
stocks in the stores are increasing, as the smelters find that the best market 
for their iron is the stores, and by exchanging their metal for warrants they 
obtain for it several shillings per ton more than consumers or shippers will 
pay. When the“ bears” have been thoroughly squeezed, we must expect to 
see the market away down again below 50s. 


Confirming the above view, the /von and Coal Trades Review says : 


The Glasgow warrant market is still under the control of the bull syndicate, 
and while this is the case, legitimate business must suffer. There has been a 
constant up and down movement in warrants this week. The closing quota- 
tion yesterday (Thursday) was 55s. 9d. cash with buyers, sellers asking 34. 
more. There is no large demand for Scotch makers’ iron, unless for such 
special brands as are scarce. In the North of England pig iron trade not 
much of legitimate business has been done this week, the unsettled condition 
of the warrant market causing both buyers and sellers to be reserved. At the 
same time, Cleveland makers are rather profiting by the high price of Scotch 
iron, and are selling largely to Scotland. Thus, whatever damage the contin’ 
ued forcing up of prices of Scotch warrante may do to trade in general, it is 
telling in favor of the business of the Cleveland ironmasters. 


Even the conservative Colliery Guardian is moved to remark : 
The return of what appears to be a touch of reckless speculation in the 
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Glasgow warrant market, the position of one of the leading Cleveland steel 
firms, and the issue of the average selling prices in the northern and midland 
iron trades, respectively, are circumstances which, coming concurrently, may 
well stimulate reflection upon the position of the British metal and mineral 
trades and their prospects for the Summer trade upon which we may now be 
said to have entered. It cannot be considered that the Spring so far has ful- 
filled the anticipations that some months ago were indulged respecting it. 
No sooner had trade begun to recover from the effects of the disturbance 
caused by speculative movements in Scotch warrants than financial complica- 
tions assailed it. Add to these two circumstances the fact that several of our 
cheap foreign markets have been from various causes, both political and 
pecuniary, crippled in their purchasing capacities, and we have ample grounds 
for the weakness which the British iron and steel trades have now for some 
time manifested. 

Duliness in Scotland has now been succeeded by short periods of feverish 
inflation, and the manipulations of “ bulls” and “ bears” have quite unhinged 
the market. An unsettling influence has thus been communicated to the 
north of England, nor is it reassuring to find, from the return just issued from 
that district, that the average selling price has further declined. At the same 
time, it cannot but be that some relief in the cost of production will be afforded 
to ironmasters in the two chief iron districts of the kingdom by the reductions 
which have been decided upon, both in Cleveland and in Staffordshire. There 
is no doubt that prices are low just now in the steel trade. Some buyers, in- 
deed, report being able to purchase steel ship plates at £6, and steel angles 
at £6 158., both less 24 per cent. for cash, whilst heavy steel rails are in some 
cases said to be obtainable at as low as £4 Ios. 


“ Reckless speculation,” “dullness succeeded by short periods 
of feverish inflation,’’ cornering and overselling are the legitimate 
fruits of the warrant system ; and it is not to be wondered at that the 
solid, conservative sentiment among American iron makers is decid- 
edly adverse to the growth of the system in this country. 





CONCERNING CANADA'S DESTINY. 





Mr. Corden prophesied that the adoption of free trade by England would 
undoubtedly be followed by the general acceptance of the principle by all 
natlons within ten years; but after 38 years of British free trade, Mr. John 
Bright admitted that through it “the agricultural classes of Britain had lost 
more than 150,000,000 pounds sterling.” Truly, under her non-protective sys- 
tem Britain is losing her supremacy in manufactures, trade and navigation ; 
and she is no longer queen of the realms of commerce, mistress of the seas, or 
creditor in chief of the human race. Her free trade policy has done it.— 
[Canadian Manufacturer. 

Well, well, ifthatis “ treason,” make the most of it. That itisa fact, there 
can be no doubt. But to have the fact stated so frankly, so clearly and so 
emphatically, and that by a leading Canadian journal, an able advocate of the 
National Protective policy of that country, and a vigorous supporter of the 
present Tory Government, is refreshing, to say the least. Beyond question 
Great Britain has lost immensely through free trade and not the least among 
her losses may be that of a prosperous, intelligent and liberal-minded people 
at the North of us. That Canada will ever become an integral part of the 
United States we very much doubt Indeed, we fail to see the desirability on 
either side of such a union. But we do sometime look for a complete separa- 
tion from the mother country, politically as well as commercially ; and no 
surer way of bringing about this result can be had than that of building up on 
this continent a people whose prosperity comes from a policy totally at vari- 
auce with that of Great Britain.—[Iron Trade Review. 

These kind words are appreciated. Our Cleveland contemporary compre- 
hends the situation. Canada will always entertain the kindliest feelings 
toward Great Britain. There will probably be a political separation some day, 
but it will not be through revolution such as made the United States a nation 
Canada desires to live in peace and amity with the United States, but all aims 
at annexing her must be abandoned. She has a different destiny before her. 
—[Canadian Manufacturer. 





Objections to the Ship Canal. 


The Iron Trade Review is desirous of knowing why this journal opposes 
the Pittsburgh and Lake Erie ship-canal scheme while speaking favorably of 
the plans for a canal or ship railway from Owen Sound to Lake Ontario. The 
answer is simple and is in accordance with the most forcible arguments that 
has been presented on the lakes against the Pittsburgh scheme. Who would 
not admit that the construction of a canal like the Welland between Owen 
Sound and Lake Ontario would be the means of building up a very large com- 
merce, through the saving of distance around the St. Clair and Detroit 1:ivers 
to the Welland before Lake Ontario is reached, as at present? Such a water- 
wsy would be suited to the class of craft now engaged in Welland canal traffic 
and would greatly shorted the water haul to the sea-board. On the other hand 
what use could be made of a water-way of Welland canal size between Lake 
Erie and Pittsburgh, where traffic is in coal and ore, for which the general 
government has wisely laid down a policy of providing a channel 20 feet deep 
between Daluth, Chicago and Buffalo. To provide business for this Pittsburgh 
canal, Mr. J. M. Goodwin, of Sharpsville, Pa., would have the ship owners of 
of the lakes discard an experience of almost a century that has brought them 
to the ownership of the finest freight steamers in the world and return to the 
tow barges, now almost extinct in the ore and coal trade, or the canal schooner 
the history of which in the same trade will soon be forgotten. Mr. Good- 
win’s entire report is based on this inferior class of craft, although one of the 
modern ore carriers will deliver in a season as much as fifteen canal schoon- 
ers.—[Marine Review. 





THE FIRST IRON BLAST-FURNACES IN AMERICA—|. 





BY W. H, ADAMS, M. E., NEW YORK CITY.* 

Shortly after becoming one of the van-guard of mine-developers in the 
State of Virginia, during the year 1883, I called the attention of the Institute 
to certain deposits of pyrites, which have been largely worked since. 

In all cases these deposits are covered with iron ore (limonite), extending 
40, 50 or 60 feet from surface to water-level. 

The several classes of brown iron ores are found almost continuously 
along a prominent ridge of mineral-bearing slates, which can be traced from 
the James river northeasterly to the North Anna, the Rappahanneck and the 
Potomac rivers, crossing the counties of Louisa, Spottsylvania and Stafford. 
Outcrops are plainly discoverable from end to end of this belt, also in places 
to the right and left of it, and at intervals there are evidences of workings, 
some of them for known purposes and others of unknown age and meaning. 

These old workings have an interest aside from the minerals they may 
contain or may have yielded. I have been engaged during the past five years 
in the collection of facts concerning them, which might determine definitely 
the site of those iron furnaces, placed by tradition within reach of “the towne 
called Germanna,” whieh were the first ever built in this State or in this con- 
tinent. 

The events which led to the establishment of this important industry are 
sufficiently narrated in a paper written by Mr. R. A. Brock, Secretary of the 
Virginia Historical Society, and printed in the Proceedings of the National 
Museum, 1885, page 77, from which I quote the following: 

“To Virginia, the first of the English settlements in America, belongs the 
honor of inaugurating within her limits, as a colony, that most important 
industry, the iron manufacture. ’ 

“The London company contemplated a variety of enterprises from the 
very beginning of its authority; prominent among them was that of iron 
manufacture. In 1610, Sir Thomas Gates testified before the council of the 
company at London, that in Virginia there were divers minerals, especially 
‘iron-oare,’ lying upoh the surface of the ground, some of which, having been 
sent home, had been found to yield ‘as good iron as any found in Europe.’ 

“ Under a new administration of its affairs, the London company in 1619, 
after 12 years of unprofitable expenditures, sent to Virginia a large body of 
emigrants, including workmen, and materials for some new branches of indus- 
try. These embraced no less than 100 persons skilled in the manufacture of 
iron, who were sent out with the design of erecting in the colony three iron 
works. 

“ Of these, 110 were from Warwickshire and Stafford, and 40 from Sussex, 
all selected for their skill and industry. A part of the funds liberally contrib- 
uted in England about this period, for acollege at Henrico, to educate the 
native and colonial youth, was appropriated by the treasurer, Sir Edwin 
Sandys, to the erection of iron works, in the expectation of deriving a revenue 
from that source. Works for smelting the ores were erected in 1619 on Fall- 
ing Creek, a tributary of James river, in Chesterfield county, about seven miles 
below the present city of Manchester, and the most sanguine hopes of profits 
were cherished. 

“ Three of the master-workmen having died, a reinforcement of 20 experi- 
enced hands was sent over in 1621, accompanied by Mr. John Berkley and his 
son, Maurice, as skilled persons to superintend the operations. A mine of 
brown iron ore was found in the neighborhood and opened, yielding a ‘ rea- 
sonably good iron.’ 

“But the jealousy of the natives had unfortunately been aroused. In an 
hour of fancied security, when all suspicions of hostilities had been lulled by 
the friendly protestations of the Indians, on the morning of Friday, March 22, 
1622, a general attack was made by the savages upon the settlements of the 
colony, and 247 persons were slain. Of those engaged at the iron works at 
Falling Creek, all perished save a boy and girl, who fied to the bushes for 
safety. 

“The iron works being demolished, so great was the discouragement that 
along time elapsed before the useful manufacture was again attempted in 
Virginia. A writer from the colony,in 1649, published that an ‘iron work 
erected would be as good as a silver mine.’ The exportation of iron from the 
colony was forbidden by an Act of the Assembly in 1662, on penalty of 10 
pounds of tobacco for every pound of iron exported; and this prohibition 
was renewed in 1682. 

“Colonel William Byrd, the first of the mame and family in Virginia, 
obtained April 20, 1687, a grant of 1,800 acres of land in Henrico county, on the 
south side of the James river, which included the site of the ill-fated iron 
works on Falling Creek. 

“October 20, 1696, he also obtained a patent for 5,644 acres lying con- 
tiguous thereto, giving asa reason for such action that ‘there had been iron 
works on Falling Creek in the time of the company, and Colonel Byrd having 
an intention to carry them on, and foreseeing that an abundance of wood 
might be necessary to so great a work, he took up a large tract,’ etc. 

“He died on the 4th day of December, 1704, and it is not known that 
either he or his son and heir, of the same name and title, ever instituted any 
further steps toward the revival of the works on Falling Creek.” 

It will be understood that the iron works noted above employed the modi- 
fied “Catalan forge,’ types of which are yet to be found in this country.t 

This much of the earlier history of iron-making in Virginia makes us wish 
that sufficient records had been preserved to enable us to construct a consecu- 
tive narrative of all the operations of the colonists. It is certainly reasonable 
to suppose that the explorations, made by the several parties brought out 
from England at different times, must have extended over a wide area, and 
must also have resulted in discoveries of value. 





*Cleveland Meeting, January, 1891. 
Dr. T. Sterry Hunt objects tothe term ‘‘ Catalan forge,’’ insisting that we have in this 
country only types or modifications of the old ‘* bloomery process,’’ brought from Germany. 
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In Jane, 1870, after excessive rains, the long dam on the Jones branch of the 
Chickahominy river, in New Kent county, was broken, with much damage to 
the mill and surroundings. The force of the current washed out and dis- 
closed the remains of an early forge or bloomery, including some of the 
foundation timbers, bricks from a chimney, an anvil, a hammer and six bars 
of cact-iron, all of which can now be seen near by. The cast-iron bars and 
hammer bear no date, but have the letters “ Deep Creek” cast on their sur- 
face. No record of such a location or furnace can be found, although “ Deep 
Creek” might have been the home brand of some furnace in the old world. 
The location where the washout disclosed these relics is now known as Provi- 
dence Forge. Tradition credits the erection of this forge to Colonel William 
Byrd; but no date is given, although discoveries of, more than passing value 
must have been made to induce him to renew the realty-ownership of the 
Falling Creek property in the year 1696, as noted above. 


After a long period of silence as to the actual doings of the colonists who 
were brought over for the special purpose ef iron-making, history takes up 
the thread again in the year 1714, at which time there was an importation of 
Germans, whose destination and s/a/us has been the subject of a great deal of 
discussion, owing to the fact that, as they were recruited by Baron de Graffen- 
reidt, and have been spoken of as Palatines, some persons have supposed 
them to belong to the first colony of Palatines, brought over by him, which 
founded, under a patent of 1709, the town in North Carolina called New 
Berne, after Berne, in Switzerland. A considerable number of these colonists 
were massacred by the Tuscaroras in 1711. But it can be proved beyond ques- 
tion that another German colony landed at Rappahannock, in 1714, coming 
direct from Oldenburg, Germany; and, gathering all the data lately brought 
to light with regard to the doings of these people, we find that they were at 
once taken to the territory within 30 miles of the present town of Fredericks- 
burg, where extensive explorations must have been made to justify the large 
expenditure thus incurred. What it meant to locate a colony so far from any 
base of supplies will be appreciated by those who have perused the earlier 
history of the struggles and privations of the colonists on the James river. 


We know that somewhere in the region between thie falls of the Rappa- 
hannock river and the site of Germanna, there had been established, as early 
as 1676, a fort or outpost for protection against Indian incursions ; and it is 
reasonable to suppose that some settlements were made between that fort and 
the river at Fredericksburg. Spotswood became Governor in 1710, and shortly 
after accomplished the memorable passage of the Blue Ridge, previously 
deemed impassable for the whites. Nodoubt, he learned during this trip, as 
his route was by way of the Rapidan river, the character of the country about 
Germanna, its ores, soils, climate, roads, etc, and it is also supposable that 
among those who accompanied him on his march to the “ vast mountains,” 
there were iron-masters from the James river settlements. The experience of 
these iron-masters with the shallow deposits along the lower river, and the 
poorer classes of silicious ores about the upper river, at Lynchburgh, etc., 
must have inclined them favorably at once towards the section through which 
they traveled, as they crossed belt after belt of country showing signs of iron 
everywhere, and noted along the Rapidan the excellent deposits of drift iron 
ore. These latter exist to-day, the deposit at the South crossing of Germanna 
being of notably good quality. 

What more natural than the drifting of a mining community towards the 
territory, which, upon superficial examination, or, perhaps, after working 
tests by small parties, appeared to be supplied with ores so clean and tract- 
able that old forge-processes were not thought of, and direct smelting for pig 
iron was determined upon from the start? 


Governor Spotswood enters into the historical record at this point ina 
communication, under the date of 1714,to “Ye Lords Commissioners ef 
Trade :”* 

“ An act for exempting German Protestants from the payment of levies is 
made in favor of several families of that nation, who, upon the encouragement 
of the Baron de Graffenreidt, came over hither in hopes of finding out mines. 
They were engaged principally in mining in their native land, but the Baron’s 
misfortunes obliged him to leave the country before their arrival. They have 
been settled upon the frontiers of the Rappahannock, subsisting chiefly at my 
charge and on the contribution of some gentlemen that have a prospect of 
being reimbursed by their labors.” 

There is a conflict of authority as to the numerieal strength of this colony, 
but the Rev. Pailip Slaughter, D. D., one of the most patient investigators of 
Virginia history, cites} a memorial from the archives of the “ English Society 
for the Propagation of the Gospel in Foreign Parts,” which places the num- 
ber of emigrants at 32 families, and gives the name of the minister who served 
them as Henry Haeger, a man about 75 years old. 

Hugh Jones, in his Present State of Virginia, published in London in 
1724, says: 

“ Beyond Colonel Spotswood’s furnace, above the falls of the Rappahan- 
nock river, and within view of the vast mountains, he has founded a town 
called Germanna, from some Germans sent over by Queen Anne......... Beyond 
this is seated the colony of Germans or Palatines, with allowance of a good 
quantity of rich land who thrive very well and live happily and entertain gen- 
erously.” 

There is atradition that some of the Germans were massacred by the 
Indians during the first year; but this is evidently an error, growing out of 
the earlier troubles. There is no proof that the work was halted from any 
cause, but on the other hand, there are evidences of the prosperity of the 
colony in the records of little difficulties engendered over land sales, such as 
incidentally exclude the hypothesis of more serious embarrassments. In 1716: 
Spotswood was charged with transferring land in that section to his personal 
favorites, instead of to the Germans, as directed by the Crown. In answer to 





* Spotswood Letters, Vol.I., page 20. 
{ History of St. George’s Parish, page 98. 





these accusations, he said: “The Germans were not insensible to the kind- 
ness he had shown them, and that, instead of their being his tenants, they 
might have been his servants, in view of the passage money, 150 francs, they 
owed him.” The books of the Register of the Land Office show that in 1722, 
Spotswood granted to Richard Hickman 28,000 acres of land, for a monetary 
consideration alone. In 1732, the same land was “confirmed” to Spotswood, 
the consideration expressed being a nominal sum of money and the importa- 
tion into the country of certain Germans, whose names were given. 

Colonel Byrd (second of the name and title), in his Progress to the Mines, 
thus speaks of Germanna: 

“ This famous towne consists of Colonel Spotswood’s enchanted castle on 
one side of the street, and a baker’s dozen of ruinous tenements on the other, 
where so many German families had dwelt for several years, but they are now 
moved higher up the river on land of their own. I let him understand that 
besides the pleasure of paying him a visit, I had come to be instructed by so 
great a master in the mystery of making iron, wherein he had led the way, 
and was the Tubal Cain of Virginia. He corrected mea little there by assur- 
ing me he was not only the first in this country, but the first in North Amer- 
ica who had erected a regular iron furnace. That they ran altogether on 
bloomerys in New England and Pennsylvania, till his example had made them 
attempt greater works. But in this last colony, they have so few ships to 
carry their iron to Great Britain, that they must be content to make it for their 
own use, and must be obliged to manufacture it when they have done. That 
he hoped he had done the country a very good service, by setting so good an 
example. That the four furnaces now at work in Virginia, circulated a great 
sum of money for provisions and all necessaries......... that they are besides a 
considerable advantage to Great Britain, because it lessens the quantity ef bar 
iron imported from Spain, Holland, Sweden, Denmark and Muscovy, which 
used to be no less than 20,000 tuns yearly, though at the same time no sow 
iron is imported thither from any country, but only from the plantations. 
Then I enquired after his own mines, and I hoped as he was the first to engage 
in this great undertaking, that he had brought them to the most perfection. 
He told me he had iron in several parts of his great tract of land, but that the 
mine he was at work upon was 13 miles below Germanna. That his oar, 
which was very rich, he raised a mile from his furnaces, and was obliged to 
cart the iron when ’twas made, 15 miles to Massaponax, a plantation he had 
upon the Rappahannock river......... He had been building an air furnace at 
Massaponax, which he had now brought to perfection, and should be thereby 
able to furnish the whole country with all sorts of cast-iron, as cheap and as 
good as ever came from England. Colonel Spotswood said a furnace could be 
built for £700, if I went the nearest way to do it, especially as coming after so 
many, I might correct their errors and avoid their miscarriages. That freight, 
customs, and other charges in England, amount to 27s. a tun......... The whole 
expense here, and in England, may be computed modestly a £3 a tun—the 
balance, say £3 a tun profit. We drove over a fine road to the mines, 13 meas- 
ured miles from Germanna, each mile marked distinctly on the trees—all the 
land hereabouts seems paved with iron ore, so that there seems enough to feed 
a furnace for many ages. From hence we proceeded te the furnace, which is 
built of rough stone, having been the first of that kind erected in the country. 
Here the wheel that carried the bellows was no more than 20 feet diameter ; 
but was an overshot wheel that went with little water. This was necessary 
here, because water was sometimes scarce, notwithstanding ’twas supplied by 
two streams, one of which is conveyed 1,900 feet through wooden pipes, and 
the other 60. The name of the founder employed at present is one Godfrey, 
of the Kingdom of Ireland, whose wages are 2s. 6d. per tun for all the iron he 
runs, and his provisions. This man told me that the best wood for coaling is 
red-oak. He complained that the Colonel starves his works out of whimsical- 
ness and frugality, endeavoring to do everything with his own people, and at 
the same time taking them off upon every vagary that comes into his head.” 

This evidence proves that between 1714 and 1739, the year of Governor 
Spotswood’s death, active work was going on in what was then known as 
Spottsylvania county. * 

No records have been found, as yet, giving the details of the work ef this 
colony of miners and furnace workers, the extension of operations from time 
to time, the amount of ore mined, or of pig iron made and sold, etc.—details 
which would have thrown much welcome light upon the establishment of the 
iron industry on this continent. 

I have endeavored, asa labor of love, to make good this defficiency of 
documents as far as possible, by tracing the old mines along the outcrops 
from end to end, thus adding, step by step, to the meagre records such facts 
as make clear the reasons for operations in this particular direction, and also 
account, in a measure, for the absence of other data on this subject of really 
national importance. 

A map of the country covered by these investigations shows the deposits 
of iron ores opened by the German Palatines and their successors to extend 
to a point north of the Rappahannock river, southwest to the present crossing 
of the Cheaapeake & Ohio Railway, at Mineral City. The wagon roads traced 
on the early maps have been of the greatest assistance tome. Many of them, 
though now obliterated, overgrown and fenced off, have been found, neverthe- 
less, by careful search. Following these roads, and within easy reach of them, 
the openings or iron pits occur mainly along the belt of the brown ores— 
the variety most extensively mined, the specular ore of the Western belt being 
more difficult to mine and transport. The openings are never deeper than 30 
feet, but they range from a few feet to 1,200 feet in length. 

Following this mineral belt by means of the roads laid out by Governor 
Spotswood, it is proper that we start from the town made memorable by him 
as the center of radiating industries and flourishing communities, for the 
early prosperity of which he deserves more credit than the present generation 
remembers to be his due. 

(Continued next week.) 





* Orange county was divided from Spottsylvania coumty in 1734. 
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AMONG ‘THE IRON MINES. 


Lake Superior Mining Notes :— 
GOGEBIC RANGE. 

The shaft house at No. 4 at the Anvil was burned down last Saturday 
night, and the fire continued to work its way down the shaft timbers all the 
next day before it could be extinguished. As this was the principal shaft 
being operated at present the loss is quite severely felt all around, in the 
practical closing down of the mine until it can be rebuilt. The work of 
repairing the shaft has been going on during the week, and the foundation 
for the new shaft house was begun yesterday.—[Pick and Axe, June 6. 

A new shaft house has been put down on the west portion of the Pence. 
At a depth of 425 feet, a fine quality of ore has been found, running over 68 
per cent. in iron, anda drift is now being run east and west through this 
excellent ore. Within the past four weeks a fine new shaft house has been put 
up, in which a skip has just started. Fifty men are employed, all that can be 
used at present. This shaft is 1,100 feet from the Hennepin, and close to the 
Snider line, on which property the same vein is expected to exist.—{Montreal 
River Miner. 

MARQUETTE RANGE. 

There should bea reduction of about 50 per-cent. in amount of mine 
royalty as now observed. The condition of the market, high rate of rail- 
freight, demands it. It would be a greater incentive to the work of explora- 
tion and would be of benefit to land owners on that account. A sliding scale 
of royalty, presented by several of the land concerns in this section, is a fair 
one.—([Iron Ore, Ishpeming. 

At the hematite mine of the Lake Superior Iron Co., four gangs of men 
have been employed in the new workings at the east end of the property this 
week, a transfer having been made from the old mine hematite pending the 
repairing of a skip road. The new mine is looking well, showing large bodies 
of high-grade ore. The only fault found is that the price is much too low for 
so fine a product. It is really too bad that such ore has to go for so low a 
price. There is not much of it in the country, and unless the supply increases 
at some of the new fields, the day will soon come when Bessemers will be in 
demand at high figures.—[Iron Ore, Ishpeming. 

MENOMINEE RANGE. 


No. 1 shaft at the Hemlock is down roo feet, and a second (No. 2) shaft is 
going down at a satisfactory rate. The new shaft house will be completed 
about August 1, when hoisting from the new shaft will begin. The Hemlock 
is opened up for adistance of 1,000 feet, with an average width of 40 feet, 
The ore is of a very high grade, and what is particularly remarkable concern- 
ing this wonderful mine, considerable ore has been found in spots which 
assays 95 per cent. in metallic iron. The Hemlock is sending an average of 
120 tons per day to a Milwaukee furnace, but will commence shipping a much 
larger quantity to Escanaba when shaft No. 2 is ready for business. The Hem- 
lock will eventually become the greatest ore producer on that part of the 
range, and the quality of the product is only equal by one other mine—the 
Mansfield.—{Florence Mining News. 

One at the owners of the Miller exploration, near Iron river, reports the 
opening up of a 60-foot vein of good ore upon the property. The working 
shaft is down about 175 feet, and if there is any kind of improvement in the 
iron market this Summer, the Miller will undoubtedly cut quite a figure in 
shipping circles.—[Florence Mining News. 

Flattering developments are being made at the Hope, section 27, 43-32, 
aud the property is in every way highly satisfactory to the new owners. The 
shaft is now down 175 feet, from which two levels are being wrought. At the 
bottom a crosscut is going in south of east and shows well. Average analysis 
of the ore gives about 64 per cent. metallic iron. The Chicago & Northwest- 
ern has a spur track surveyed to the mine and the iron can be had at any time. 
—{Florence Mining News. 

VERMILION AND MESABA RANGES. 

Nearly 30 miles almost directly west from Mesaba station on the Duluth & 
Iron Range Railway, is located the mining camp of the Mountain Range Iron 
Co. in section 34, 59:18, on what is known as the Lemere claim, being the seuth 
four “ forties” of the section. Work was commenced here during the latter 
part of August, 1890, under the superintendance of Capt. Nicolls, an old, ex- 
perienced mining man. At first developments were confined to the Lemere 
claim, and several very encouraging testpits opened up, assays of the ore run- 
ning up in the sixties. Shortly after, explorations were begun on the north- 
west of the northwest of 3, 58-18, a part of the Josh Helmer claim. This has 
since proven to be one of the very best iron properties now in the course of 
development, and it is believed by many to contain one of the largest deposits 
of ore in the Minnesota districts. Eight test-pit shafts varying in depth from 
40 to 60 feet, have been sunk something in the shape of a horseshoe, with an 
additional shaft in the center. In shaft No. 1 the ore was struck at a depth of 
24 feet and continued 26 feet. At this point drifts were driven—one north 33 
feet and the other south 16 feet, both continuing in good red hematite ore, an 
assay of which resulted as follows: 


Iron.. mvonsinmmerenansuestenganertecscorsnasapesnaooreaoeenvennanooneeccesneesosseeediM 
Phosphorus... snnseicnaiabensdn svesensbennhacausneipantahesasisneaphecs sboegennpnabaasonoscnsss’ | ND 
Silica... onaees Rae 


Shaft No. 2 is pateieg 62 feet, 46 feet ‘a ‘ite. re Seiad ore. This shaft 
and No. 1 are the only two which are through the vein and are bottomed in a 
quartzite foot wall. Shaft No. 3 is one of the best looking on the property 
and has passed through over 21 feet of ore, being still bottomed in a hematite 
very much resembling in general appearance the granular ore of the Chand- 
ler mine at Ely. An assay gives in iron 66.102, being, too, within the Bessemer 
limit. The center shaft is the deepest one on the Merritt property, and from 
the fact that it is still in iron ore has been the source of much satisfaction 
and confidence. It is a little over 60 feet deep, 52 feet of which is through 
ore. Of the remaining shafts, every one is bottomed in ore, and down 





through the vein a distance of from 44 to 35 feet. In addition to this 
test-pit work, three diamond drill holes have been driven with a Sullivan 
drill, and in every instance, have they given most satisfactory results, 
Other assays of ore from various shafts of this property have been made 
by the Illinois Steel Co. and at the Carnegie works in Pittsburgh, which have 
run from 59.360, the lowest, to 65 per cent. and even higher in metallic iron, 
The area included within the bounds of these test-pits is 122,500 square feet.— 
[Vermilion Iron Journals. 

.The Brwabik Iron Co. are carrying on extensive explorations by means of 
testpitting on what is known as the Colby claim in section 8, 58-18, about three 
miles west of the Merritt. The outlook is very encouraging.—[Vermilion Iron 
Journal. 

Explorations are also soon to be commenced on the Brodie claim in sec- 
tion 6, 58 18, and the Buckley claim adjoining the Merritt mine on the west is 
also regarded as an excellent property, its owner, however, signifying no de- 
sire to sell.—[Vermilion Iron Journal. 





Lake Superior Shipments of Iron Ore: — 

Lake shipments of iron ore from the mines of Lake Superior, for the sea- 
son of 1891, up to Wednesday, June 3, are as shown by the appended state- 
ment: 

MARQUETTE RANGE. 





Champion.... « 2,068 Take Superlor...cccccorssscoccsoccccesevsccocsconssee 3,983 
Total Marquette Range... poke soenerecscesvoseversecnciooscccssccsccssneess 6,068 
” MENOMINEE RANGE. 
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" GOGEBIC “RANGE. . 
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VERMILION RANGE. 
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The Foreign Iron Trade. 

The English iron market hasbeen still further unsettled by the contin- 
ued upward movement of warrants, the latter, in the Glasgow market, having 
gone up 3s. on the week, and Cleveland warrants Is. per ton, while in hematite 
warrants an advance of 2s. 6d. has taken place. Partly owing to the holidays, 
aud partly also on account of the rise, which is considered only temporary, 
very little genuine business has been done in pig iron, especially as sellers 
were asking from 1s. 64. to 2s. per ton more than ruled at the end of last week. 
The disorganized state of the pig iron market has not improved trade either 
in finished iron or steel, and prices have still a rather downward tendency ; 
but there is a more hopeful tone. Tinplates continue very quiet. Shipbuild- 
ers are booking a few more orders, but they are getting slacker from week to 
week, and the same conditions prevail in engineering, although in the latter 
department of trade there is still a fair amount of work in hand. 

The strike of Belgian miners and iron workers—which, it should be remem- 
bered, was started for a political end, the granting of universal suffrage—still 
continues partially, but there are prospects now that work will be resumed 
generally at an early date. The effect of the strike upon the Belgian iron 
market has been most injurious. While there were consumers who would buy 
if they could obtain material, prices were and are still weak. The French iron 
market is not quite so strong as it has been recently, but prices are still toler- 
ably firm. There is plenty of work to last some time yet. The German iron 
market has not changed much duringthe week. The coal markets of the Con- 
tinent are all firm, but the tone varies greatly with circumstances. In Belgium 
the conditions of trade are still critical, owing to the strike. The strikes in Ger- 
many are practically all over, but they have greatly disorganized the industry. 
The French coal trade appears to have derived the greatest benefit from the 
suspension of work in the two countries, for it has led to an abundance of 
orders being placed in France.—{Iron and Coal Trades Review (London), May 
22nd. 





An Electric Power Hammer. 

An electric power hammer has been devised which represents a radically 
new application of electro-magnetic principles. The novelty of the apparatus 
liesin the substitution of electro-magnetic power for steam, by a slight and 
very simple modification ofthe mechanism. The piston is of magnetic mate- 
rial, and the cylinder is composed of a series of coils, through each of which 
anelectriccurrent may be passed separately. The apparatus is virtually an 
immense electro-magnet, the cylinder being the coil, and the piston answering 
to the core. The passage of an electric current through the coils forming the 
upper part of the cylinder raises the piston into the magnetic field thus 
created. By cutting off the current and simultaneously transferring it to the 
lower coils of the cylinder, the piston is released, and its descent is accelerated 
by the magnetic attraction created below. Asa magnetic field can be created 
in any of the series of coils, the blow may be shortened or lengthened as 
desired.—[Mining and Scientific Press. 





The English lron Markets. 

Our English correspondents, S. W. Royce & Co., of Manchester, write 
under date of May 30: “ This has been a very interesting month to those con- 
cerned in the metal trade. Pig iron has advanced steadily, the total increase 
at Glasgow being some gs. per ton, and at Middlesbro’ some 3s. per ton, war- 
rants at Glasgow being now about 14s. per ton higher than at Middlesbro’. 
Shipments from Middlesbro’ are heavy, but the advance in values arises 
mainly*from speculative movements, and, in the present state of the markets, 
the sales to consumers are only of small dimensions.” 
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THE WOODBURY AUTOMATIC HIGH-SPEED ENGINE. 





The Woodbury high-speed steam engine is the invention of Daniel A. 
Woodbury, of Rochester, N. Y., one of the pioneers in the field of steam-engine, 
building. 

The engine has been before the public for about five years, and its intro- 





duction upon the market was preceded by a long-continued series of experi- 








and 4, steam pressure is eliminated from the valve A by the relief plate B on 
the back, which is supported against steam pressure at top and bottom by a 
forked or double wedge, C, whose length is about equal to that of the relief 
plate. It is obvious that a longitudinal movement of the wedges inward will 
force the relief plate away from valve, and the outward movement of wedges 
will let it down toward valve. The movement of the wedges and the 
consequent adjastment of relief plate is accomplished by the two ad- 


Fic. 1.—AUTOMATIC CUT-OFF HIGH SPEED STEAM ENGINE. 





Fic. 2.—AUTOMATIC CUT-OFF 


ments, extending over a period of 18 months. It is now being manufactured 
by the Stearns Manufacturing Co., of Erie, Pa. 

The details of construction are in the following description presented 
more fully than is customary : 

Referring to the cuts, Figs. 1 and 2 show the two sides of the engine. In 
the detail views; Fig. 3 is a horizontal section through the cylinder and valve; 
Fig. 4 a vertical section through the same ; Fig. 5 a horizontal section through 
steam chest above top of valve; Fig.6 a view of steam chest with cover re- 
moved, showing back of rellefplate. In all the views like letters of reference 
indicate the same parts. 

As will be seen by an inspection of the different views, especially Figs. 3 








HIGH-SPEED STEAM ENGINE. 
justing screws / /’, which fit loosely through cross piece of wedge and are 
tapped into relief plate. The collars of the adjusting screws are notched on 
their peripheries. The collar has 100 notches, and therefore admits of a defi- 
nite degree of adjustment being made, the minimum limit of which is a very 
minute amount. On all sizes the adjusting screw is 10 threads per inch, and 
the taper of wedges 1 inch in ten. One notch on the collar, therefore, repre- 
senting ;}, of a turn, moves the wedge lengthwise ,,;; inch, and the relief 
plate toward or from the valve ;,;},, inch, corresponding to ,,))5 inch on each 
face of the valve. 

This device accomplishes the adjustment of the relief plate to the valve 





{Continued on page 8] 
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Fic 3.—HORIZINTAL SECTION THROUGH CYLINDER, STEAM CHEST AND VALVE. 
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FIG. 4.—VERTICAL SECTION THROUGH CYLINDER AND VALVES. FIG. 9.—MAIN CONNECTING ROD. 
FIG. 5.—-HORIZONTAL SECTION THROUGH STEAM CHEST, ABOVE TOP OF VALVE. 
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Fic. 8—CROSS HEAD, 
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Fic. 6.—VIEW OF RELIEF PLATE AT BACK, WITH STEAM CHEST COVER REMOVED. 
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(Continued from page 6.) 

in the most satisfactory manner, being at once positive and simple, and while 
the results of the adjustment can be extremely minute it is very quickly done 
and admits of the valve being perfectly steam tight and yet offering no more 
resistance to the movement than the friction of the stuffing box on the stem. 
The movement of the relief plate in the adjustment is exactly at right angles 
with the face, or, in other words, it is let down equally at all points, and this 
without guesswork and without any refitting after the engine leaves the works. 
The adjustment is made on the inside of the steam chest, and no meddlesome 
person can tamper with it from the outside. The passage é at the bottom of 
the chest allows a circulation of steam under the ledge, insuring equal tem- 
peratures for the ledges 7 7’. 

The screw D, which is operated from the outside by the handle E, is also 
used as a means of moving the wedges inward and throwing off the relief plate 
for a purpese explained hereafter; but the plate cannot be let down further 
than the adjustment allows, as the wedges cannot be drawn back further than 
the collars of screws / /’, Fig. 5. ‘ 

The exact amount of inward movement is immaterial, and is regulated by | 
the screw /, Fig. 6, which forms the stop for the inward movement of the 
wedges. This screw taps into the relief plate, and against its head the cross | 








NN 
\ 


Fic. 7—FACE VIEW OF GOVERNOR. 
piece of the wedge strikes. When the handle E is turned to the left as far as | 
it will go the wedges are back against the collars and are in proper working | 
position. When, on the contrary, the handle is moved to the right, the screw 
which works through the stuffing box forces the wedges inward and throws 
off the relief plate. About one-half turn of the handle is all that is necessary. 
The handle clamps to the stem of the screw D, and ia placed in such position 
that when down, as in Fig. 2, the wedges are back as far as the adjustment 
allows them to be drawn, and the relief plate and valve have their proper 
working bearing. This position is one of very slight pressure on the valve, 
just sufficient to keep the surfaces true and bright. 

The purpose of this handle and screw is not for adjustment, but to afford 
a means of separating the valve faces from seats in case they tend to adhere 
together after the engine has been standing over night or longer. This 
“ sticking ” of the faces is very liable to occur with any form of balanced valve, 
unless loosely fitted, and it is very desirable to relieve it, which this device 
does perfectly, so that the engine starts with the valve entirely free and the 
driving mechanism relieved from amy abnormal strain. After the parts 
are thoroughly warmed up the handle should be turned down, or back, as far 
as it will go. 

The advantage possessed by this device is that of allowing a closer adjust- 
ment of the working surfaces than is possible where no such relief is furnished, 
as, withont it, either flat or piston valves must be fitted freely enough to avoid 
binding or sticking under the conditions above mentioned, and this means a 
continual steam leakage, which is avoided in our arrangement. It is not 
strictly a necessity, and could be dispensed with, but it is regarded as a saving 
of steam, for the reason given, as far more than compensating for the use of 
this device. 

The faces of valve and relief plate are at a slight angle from a vertical 
position, so that they lay im place when steam is off, and afford greater con- 
venience when adjusting inside. 





In case of over pressure in the cylinder, due te the presence of water, the 


valve is free to separate from cylinder face and allow the water to be forced 
into the steam chest and exhaust port the same as a plain, unbalanced slide 
valve, with the difference that it takes the relief plate with it. The danger of 
accident from water in the cylinder does not, therefore, exist in anything like 
the degree that it does in engines whose construction does not allow the valve 
to be forced from its seat under any circumstances. The bottoms of ports are 
slightly lower than bottom of cylinder. Both steam chest and cylinder are 
provided with drain cocks or valves. 

The means of admitting and distributing the steam will be understood by 
a reference to Fig.3. The valve A, besides taking steam at the ends, has sup- 
plemental admission ports a a’, which are connected at top and bottom by 
passages 6 4’, Fig. 4. In the position of piston shown it has passed the center 
at crank end and has moved a short distance toward the back or head end. 
The crank end of valve is open for admission of steam, which is entering cy]l- 
inder port H’, directly past the end of valve, and also through cavity d” in 
relief plate inte port a’, as shown by the arrows. Steam is at the same time 
enteritig supplemental port a at opposite end at two points, and traveling 
through the horizontal passages into port a’ and cylinder port H’. The admis- 
sion, therefore, takes place at four points at the same time, and as the ports 
are very large the nearest approach to boiler pressure is reached and the usual 
loss between bolier and cylinder greatly reduced. The ini- 
tial pressure is well maintained up to point of cut off, even 
under the heaviest loads, and the cut off takes place prompt- 
ly, the closure of course being made at four points simul- 
taneously the same as the opening. 

A double exhaust is also used, as shown in Fig. 3, the 
valve being provided with supplemental exhaust ports ¢ ¢’. 
In the position of the valve shown the exhaust steam passes 
from cylinder port H into cylinder exhaust passage I, in the 
usual way, and in addition, is passing through supplemental 
port c into central cavity K of valve, and thence into passage 
I,as indicated by the arrows. The provision furnishes a very 
large area of opening for exit of the exhaust steam, and as the 
opening also takes place very rapidly, the pressure drops 
promptly at release and is maintained at or close to that of 
the atmosphere, even under the heaviest loads, until the 
\ exhaust ports close for compression. The plate ¢, forming 
|| part of the valve on the relief plate side, is for the purpose of 
|| a shield to prevent the exhaust steam impinging upon the 
|| face of relief plate and wearing it by attrition so as to cause 
|] leakage. This shield does not in any way interfere with free 
exit of the exhaust, but, on the contrary, assists in guiding 
it toward exhaust passage I. 

The stuffing box G is bolted to steam chest on a surface 
that is scraped steam tight. The stud holes are somewhat 
larger than the studs and the stuffing box is therefore, adjust- 
able both vertically and laterally. This permitsa rigid con- 
nection of valve rod to valve, that will not wear loose or 
shackly. 

The cylinder and steam chest form one casting. The 
back head is covered by a polished cap, which also covers the 
nuts, and is easily kept clean. The front head is bolted 
between cylinder and frame, the stuffing box being cats with 
the head. Both heads are made steam tight to cylinder by 
ground joints. 

The piston is hollow, and as light as the requirements 
of strength will permit. Itisin length equal to one-half the 
diameter of cylinder on all sizes, which furnishes ample wear- 
ing surface. The packing is simply narrow, cast-iron rings, 
turned eccentrically, and somewhat larger than cylinder, 
and after they are cut, sprung into corresponding grooves in piston head. 

The rings do not extend all the way around, a portion of each groove at 
bottom being filled with a tight section of ring. These must always be left at 
or near the bottem in making any adjustment of the rod in crosshead. The 
top of piston rod is so marked near the crosshead, and this circumferential 
position of pisten must be maintained. 

As absolute rigidity, and the ability to meet without flexure or vibration, 
the varying strains imposed by direct thrust and by the action of the moving 
parts, are among the most essential requirements in securing smoeth and 
cool running, this frame has been designed with these especial objects in 
view. In cross section the frame is a tapering box, wider at the base and 
heavily flanged at the top and bottom, the top flanges extending from the hood 
formed at cylinder end ina direct line to main bearings. At the crank end 
the frame widens out to afford an unyielding support to the journals, and the 
top flanges also become wider toward the boxes, the latter being cast with the 
frame. The frame is of unusual depth, is heavily ribbed on the inside, and has 
plenty of metal in it, especially at the crank end. The top flanges being at 
their lowest point above the bottom slides, the oil from the latter cannot run 
down upon the outside of frame. All the oil and drip on the inside runs 
down on the cross web of the frame to the crank end, and is there drawn off 
through apipe. Cavities are provided for catching the oil from the main 
boxes, eccentric and rocker arm. The space between crank disks is covered 
by two shields, which prevent the throwing of oil from the connecting rod 
into the room. The inner shield is bolted to frame, and the outer one hinged 
at the bottom, so that it can be readily thrown back when desired. Both 
shields are of cast iron, and besides serving a useful purpose, are neat and 
ornamental in appearance. 

The governor, Fig. 7, is of that class in which the point of cut off or valve 
closure is effected by moving the eccentric across the shaft, thereby varying 
the length of the valve travel. The movement of the eccentric is operated by 
centrifugal weights, the centripetal or opposing force being furnished by a 
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PRICE 
OF STOCK 


TO BE ADVANCE 


WEDNESDAY, 
JULY 1. 





A Safe Investment, Earning 35 per cent. per ANNUM. 


SEMI-ANNUAL DIVIDENDS APRIL AND OCTOBER. 





STOCK OF THE 
Ga.-Ala. Investment & Development Go. 


Capital Stock, $4,500,000. Shares, $10 each, par value, full paid and 
Subject to no Assessments. 


Gen. BENJ. F. BUTLER, of Massachusetts - - = 
Hon. JAMES W. HYATT, Late Treasurer of U. S. - - 


DIRECTORS. 


| C.W. Pergriys, Cash. Mass. Nat’] Bank, Boston. 
| Gro. C. Scorreip, Pres. N. Y. Con. Co., of N. Y. 
Hon. A. U. Wyman, ex-Treas. of U.S.,of Neb. | Txos. C. Smirn, Pres. 17th Ward Bank, Brooklyn. 
Hon. Jas. W. Hyart, ex-Treas. of U.S.,fof Conn. | L. M.Sanrorp, Pres. Bank of New Castle, of Ky. 


ADVISORY BOARD. 


E. R. True, Cash. U.S. Treas. Washington, D.C. 
Henry FRUCHTWANGER, member N. Y. Stock Ex. 
P. K. Roors,Cash. Ist Nat. Bank,Little Rock, Ark 
Hon. Ricu. H. Brigut, of Washington, D. C. F. Ropertson,Pres. lst Nat. Bank, Kearney,Neb 
Hon. E. F. Mann, Supt. C. & M. R. R., of N. H. | Hon. D. C. Scoviiie, of New York City, N. Y. 


SUFFOLK TRUST CO., Transfer Agents, 
EXCHANCE BUILDINC, BOSTON, MASS. 


THE PROPERTY OF THE COMPANY CONSISTS OF 


FIRST. 8000 City Lots, or 2022 acres of land in the city of Tallapoosa, Haralson county, Georgia, 
the residue remaining unsold of 2500 acres, on the centre of which the city was originally built. Esti- 
mated value on organization of company Oct. 1, 1890, $1,084,765, but largely increased in amount and 
present value since that time by additional purchases of city lands and improvements and develop- 
ment added. 

SECOND. 2458 acres of valuable mineral land, adjacent to the city of Tallapoosa, all located 
within a radius of six miles from the centre of the city Present value, $122,900. 

THIRD. The issued Capital Stock of the Georgia, Tennessee & IlJinois Railroad Company, char- 
tered for the purpose of building a railroad from Tallapoosa, Ga., to Stevenson, Ala., 120 miles, that 
will net the company nearly $2,000,000 of the capital stock of railroad paying 7 per cent. dividends. 

FOURTH. The Tallapoosa Furnace, on the line of the Georgia-Pacific Railroad, in the city of 
Tallapoosa, Ga.—the said furnace being of 50 tons capacity, manufacturing the highest grade of cold 
and hot blast charcoal car-wheel iron. Present value, $250,000. 

FIF The Piedmont Glass Works, situated on the line of the Georgia-Pacific Railroad, in the 
city of Tallapoosa, Ga., said plant being 12-pot furnace capacity, and manufacturing flint-glass flasks 
and prescription ware. Present value, $100,000. : 

SIXTH. The Tallapoosa Reclining Chair Factory on the line of the Georgia-Pacific Railroad, in 
the city of Tallapoosa, Ga., manufacturing hammock, reclining and other chairs. Present value, 
$25,000. 

SEVENTH. Sundry interest bearing bonds, notes, mortgages, loans, stocks, &c., acquired since 
the organization of company in securing the location on its property of new manufacturing indus- 
tries and from sales of its city Jots and cash in bank, received from the sale of treasury stock for im- 
provements not yet invested. , 

There is already located on the property of the company, in the city of Tallapoosa, from 2800 to 
3000 inhabitants, three-quarters of whom are Northern people, who have settled there within the last 
three years, about 700 houses, 40 business houses and blocks, public parks, free public schools, 
churches, hotels, water works, electric lights, $75,000 hotel, now building, to be open in October. 
Street railway and 12 new manufacturing industries, under contract and building that will employ 
fully 1000 additional operatives, requiring 500 new dwelling houses, and increase the present popula- 
tion of the city from 3500 to 5000. 


THE INCOME OF THE COMPANY. 
Will be derived principally from six sources: 
FIRST. Earnings of its manufacturing establishments, now in operation and to be built (now 
$76,235 04 yearly). 
SECOND. Rentals of its farming lands and sales of timber in 


President 
Treasurer 


Gen. Bens. F. Butier, of Massachusetts. 
Hon. Loaan H. Roots, of Arkansas. 


Hon. Joun B. Gorpon, ex-Governor of Georgia. 
Hon. Roper L. Taytor, ex-Governor of Tenn. 
Hon. J. B. Forakek, ex-Governor of Ohio. 





‘“*stumpage’’ (estimated $3000 
yearly). 
THIRD. Sales of its city lots in Tallapoosa, Ga., for improvement and investment ‘estimated 
$250,000 yearly). 2 : “ 

FOURTH. Working of its mines and quarries, by themselves or on “‘ royalties ’’ ‘estimated $10,000 
yearly). 
FIFTH. Profits on mineral, timber and town site options and purchases on line of Georgia, Ten- 
nessee & Illinois R. R. (estimated $50,000 yearly r pS. ‘ 

SIXTH. Earnings of stock of Georgia, Tennessee & Illinois R. R. (estimated $186,408 yearly). 

Total estimated yearly income of company after construction of railroad, $626,633.04. 

Total estimated yearly income of company prior to construction of railroad, $339,235.04. 


PRESENT PRICE OF 0.00 PER SHARE. 


THE STOCK 
TO BE ADVANCED JULY | TO $3.60 PER SHARE. 


And further advanced Aug. {to $3.70, Sept. ito $3.80, Oct. | to$3.90, 
and October dividend, seml-annual, probably 20c. per share), Nov. 
| to $4.00, Dec. ito $4.10, and Jan.! to $4.20 per share, when it is 
intended to advance the price to par should any stock remain un- 
sold. 


Right Reserved to withdraw stock from sale without 


notice after July |, or when 50,000 shares are sold. 

The Directors of the @EORGIA-ALABAMA INVESTMENT AND DEVELOPMENT 
COMPANY have decided to offer to the public until Wednesday, July 1, a limited amount of the 
full paid capital steck of the company at $3.50 per share (par value $10.00). 

This stock is full paid, and subject to no future assessments under any circumstances. 

One million dollars of the $4,500,000 capital stock has been placed in the treasury of the company 
for che Gerelpment of its properties, and the enhancement and protection of the interests of the 
stockholders, 

At 12 o’clock midnight, July 1, 1901, the price of the stock of the company will be advanced to 
$1.60 per share, and further advanced on the first day of each month following, the sum of not less 
0) cents per share until Jan. 1, 1892. 

A stated advance monthly in the price of the stock has been decided on by the company for the 
reason that the recent location on its property of several extensive manufacturing establishments 
employing over 1000 skilled operatives, makes such a policy fully warranted on account of the in- 
creased values added to its assets. 

‘fhe company reserves the right to advance the price of the stock more than 10c. 
per share per month or withdraw it entirely from sale at any time after July 1, 
the sales of stock and added developments shall render such action necessary for 
the protection of the interests of the stockholders. 

_ Under the plan of the organization of the Company all receipts from the sale of the Treasury 
Stock of the Company are expended at once for improving and developing the property of the Com 
pany, increasing its assets to the extent of the amount received. 

I'he entire properties of the company being paid for in full, all the receipts from the sale of city 
lots go at once to the dividend fund of the company, in addition to the earnings of its manufacturing 
establishments in operation and its income from other sources. 

he stock of the company will not only earn gratifying dividends for the investor, but will 
increase rapidly in the market value, with the development of the company’s property. 





The stock will shortly be listed on the New York, Chicago, Philadelphia and Boston consolidated 
stock exchanges. siya . 

Orders for stocks will be filed as received, in any amount from one share upward, as it is desired 
to have as many small holders in all sections of the country as possible, who will, by their intcrest 
in the company, influence emigration to Tallapoosa, and advance the interests of the company. 


Stock Sold on 2 per cent. commission, or pur- 
chased at price paid and 17 1-2 per cent. 
per annum profit. . 


For the accommodation of the stockholders of the Company, who desire to realize on their stock 
prior to its being listed on the Exchanges, and have not a ready market for it in their own locality, 
the Company have completed arrangements with asyndicate of the largest English and American 
stockholders to handle for a nominal commission, and buy and resell to other investors, all stock pur- 
chased of the Company. This syndicate will handle the stock at the Company’s selling price, for a 
commission of 2 per cent., remitting to the stockholder the full amount received for same, legs the 
commission of 2 per cent. for transacting the business, or will, if the stockholder prefers, cash the 
stock at any time after the first day of the month following the next advance succeeding the purchase 
at the price paid by the stockholder for the stock, and five cents per share (174 per cent. per annum) 
additional added for each and every month thereafter until January Ist, 1892, 

Stockholders wishing te sell stock purchased, can send it to the Treasurer of the Syndicate, the 
Suffolk Trust Company, Bankers, Transfer Agents, or to the Company direct at Boston, Mass., 
to be sold at the Company’s selling price, less 2 per cent. commission; or if immediate cash is prefer- 
red, they will receive a check for the stock at the price paid the Company for it, and an advance 
of 5 cents per share added for each month it is held by them as above, without delay, on presenting 
their certificates of stock by mail or in person, indorsed in blank on the back of the certificate; and 
in view of the fact that the advance paid by the Syndicate to the person selling, when immediate 
cash is required is but one-half the actual advance of the stock thus affording a handsome profit for 
them to hold and resell at advanced prices, the Company guarantee in selling all stock that a check 
as above shall in all cases be returned to parties desiring to sell without delay, 


4 ADVANTAGES ON THE STOCK AS AN INVESTMENT, 


PRINCIPAL absolutely secure under all circumstances, the property being paid for in full. 

DIVIDENDS, to include earnings and all receipts from sale of city lots, paid regularly, Apr. and Oct. 
PROBABILITY of a large increase in each semi-annual dividends by increased earnings and sales. 
CERTAINTY of a rapid increase monthly in the intrinsic value and selling price of the stock itself. 


Until Wednesday, July I, I891. 


Checks for the Apri - 
$ 7 willpurchase 2sharesor $20 par value of stock: | dend. which inclu a pees 


14 will purchase 4sharesor 40 par value of stock. | ings of the Manufacturing 
35 willpurchase 1osharesor too par value of stock. ay ee egy De pee by 
70 willpurchase 2osharesor 200 par valueof stock. | from the sale of City Tote, 
105 willpurchase 30sharesor 300 par value of stock. | for the first six months ot 
210 will purchase 6osharesor 600 par value of stock. | Pusiness, were mailed April 
350 will purchase Ioo shares or 1000 par value of stock. dividend will be mailed to 
525 will purchase 150 shares or 1500 par value of stock. | stockholders by the Suffolk 


1050 will purchase 300 shares or 3000 par value of stock. | 37*t oe Se A 


Noorders will be received ‘at the present price of $3.50 per share 
after 12 o’clock midnight July 1, and all orders for stock should be 
mailed as soon as possibile, and in no event later than several days 
prior to that date to insure delivery at present price of $3.50 per 
share. 

Address all orders for stock and make checks, drafts or money orders payable to 


Hon, JAMES W. HYATT, Treasurer Georgia-Alabama investment & Development Co. 
720 INSURANCE EXCHANGE BUILDING, CHICAGO, ILL. 


Southern Offices, Tallapoosa, Haralson County, Ga. New York Offices, 1] Wall St., Rooms 31 
and 32. Boston Offices, 244 Washington st., Rooms 8, 9and 10. Philadelphia Office, 
Room 944 Drexel Building. Chicago Office, Room 720 Insurance Exchange Building. Balti- 
more Office, Room 4, Bank of Baltimore Building. Foreign Offices, No. 2 Tokenhouse 
Buildings, London, Eng. 


Beas" So-page Illustrated Prospectus of Tallapoosa, Stock Prospectus of 
Company, and Plat of City, with Price List of Building Lots, Mineral Maps of 
the Section, Engineers’ Reports, &c., mailed free from any of the above-named 
offices of the company. 


Manufacturng Industries Now Building or under Contract to Locate 

at Tallapoosa, Ga., Secured by the Company Since the Return 
of the Excursion to Tallapoosa, March |, 1891. 

C. B. HITCHCOCK MFG. CO., from Cortland, N, Y., 2000 Lineal Feet of Factory Buildings, one of 
the largest Wagon manufacturing establishments in the world, to employ 400 to 600 hands. 

HAYES’ CHAIR COMPANY, from Cortland, N. Y., 800 Lineal Feet of Factory Buildings, manu- 
facturers of Fancy Rockers, Plush Chairs, &c., one of the largest in the U.S., to employ 126 
to 200 hands. 

WM, HOWE VENTILATING STOVE CO., from Cortland, N. Y., 1100 Lineal Feet of Factory Build- 
tags, maaaipetarers of the renowned Howe Patent Ventilating Stove and Ranges, to employ 

ANCHOR WOOLLEN MILLS, from Marysville, Tenn., 200 Lineal Feet of Factory Buildings, 2 stories, 
manufacturers of all kinds of Woolen Cloths, Blankets, &c., to employ 75 to 160 hands. 

BROWN BROS, & CO., from Atlanta, Ga., 75 Lineal Feet of Factory Buildings, 3 stories, manufact- 
urers of Ready-Made Clothing, Jeans and Overalls, Undereclothing, &e., to employ 60 to 100 
ands. 

TALLAPOOSA STREET RAILWAY CO.; Capital, $25,000, now building, two miles of the line to be in 
operation by September 1. 

TALS Argens ie MANUFACTURING COMPANY. JLight-Ton 
tion July 1. 

IRON BRIOGE WORKS, 500 Lineal Feet of Factory Buildings, to employ 50 to 100 hands, manu- 
ufacturers of Iron Railroad and Highway Bridges. 

CITY BOTTLING WORKS, from Wilkesbarre, Pa., to bottle the Lithia and Chalybeate Waters, in 
Lithia Springs Park, and introduce them throughout the United States. 

BOOF AND SHOE FACTORY, Messrs. Horne & Boise, 3-story factory, manufacturers of all styles of 
boots and shoes, to employ 75 to 160 hands. ‘ 

FOUNDRY AND MACHINE WORKS, from Stanton, Mich., 100 Lineal Feet of Factory Buildings, 
manufacturers of Machinery, Engines, and Castings, to employ 20 to 40 hands. 

TALLAPOOSA SCHOOL FURNITURE CO., 100 Lineal Feet of Factory Buildings, manufacturers of 
School and Church Furniture and Fine Cabinet Work, to employ 25 to 50 hands. 

TALLAPOOSA LUMBER MFG. & R.R. CO., $250,000 Capital, 1100 Lineal Feet of Buildings. To 
erect Mills at Tallapoosa, and build a Logging Road into the timber south of the city to supply 
them with logs. Survey now being made, and under contract to commence road before July | 


to employ 160 to 300 hands. . 

The above Manufacturing Industries will represent a combined frontage 
of over 5400 LINEAL FEET, OR OVER A MILE OF FACTORY BUILDINGS, 
employ when completed Srom 1,000 lo 2,000 operatives, according to the busi- 
ness done, and require 500 new dwelling houses erected at once. 





Artificial Ice Plant, to be in opera- 
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single spiral spring. The peculiar features-of the governor are its simplicity 
and small number of joints, the adjustment of the spring for sensitiveness, and 
that the direction of the pull of the spring is such as to bring the bearings 
upon the pivot pins always on the same side, whether the weights be moving 
outward or inward, thus avoiding all lost motion and rattling due to either 
wear or loose fitting. 

Fig. 9 is aside elevation of the governor. The weight A is bolted to the 
eccentric arm, and is therefore pivoted to fly wheel at B, the same point as the 
eccentric itself. The weight A’ is adjustable on the lever D, which is pivoted 
to fly wheel at B’, and connected to eccentric C, through the link E. Rubber 
buffers (not shown) at point a and point 4 form stops for the extreme inward 
position of the weights, and the one at c for the extreme outward position. 

In the position shown, the weights are at their extreme inward point of 
movement, the center of eccentric being at 7, and corresponding to point of 
cut off by the valve at three fourths stroke. In the extreme outward position 
of weights the center of eccentric is moved to ¢, where the eccentric gives to 
the valve its least travel, the point of closure or cut off being atzero. This 
whole range is under absolute and immediate control of the regulator, with 
equal precision at all points of cut off. 

The spring F is pivoted to the eccentric at G, upona knife-edge bearing. 
The spring head is a forging screwed into the spring, and the support for 
knife edge is made separately, and inserted in place. The knife edge itself 
is inserted in the pin, which is securely fastened to the eccentric. The knife 
edge and its support are made of hardened tool steel, so that both wear and 
friction are entirely eliminated from this important pivot, which receives 
greater pressure than any of the others. It, ofcourse, requires no oiling. 

The outer end of the spring is secured to the wheel in such a manner as 
to permit ofa lateral adjustment of the former along the rim of the wheel, 
allowing the spring to be swung around on its pivot G, to a point nearer to or 
farther from the main pin B, and forming thereby a more or less acute angle, 
with a line drawn from its point of support Gto B. The bolts £ &’ screw into 
the rim, and pass through slotted holes in the slide 4, which permit of the 
necessary amount of movement of the slide and spring. The effect of this 
arrangementis to make the governor more or less sensitive as desired, the 
fine adjustment securing for the engine the closest possible regulation. 

In all governors of this class the conditions required for perfection of 
regulation are, that the power due to the centrifugal force of the weights as 
they move outward shall increase in exactly the same ratio as does the power 
ofthe spring. When the force of the spring, as the weights move outward, 
increases faster than the centrifugal force of the weights, there will be too 
great a difference in speed, as‘-between light and heavy loads or varying steam 
pressures. On the other hand,ifthe conditions are reversed, and the effective 
power of the spring increases too slowly to meet the increasing centrifugal 
force of the weights, the action of the governor will be unsteady and the engine 
will pulsate, or “race,” asitis called. Owing to a lack of uniformity in 
springs of the same size, no one position with ¢qual tension is correct for all 
cases. One method, and the usual one for correcting this difficulty when good 
regulation is attempted, is to locate the spring arbitrarily and secure greater 
sensitiveness by increasing the tension of the spring (loading or shifting the 
weights at the same time) until acceptable regulation is obtained. The objec- 
tion to this proceeding is that more tension is put upon the spring than is 
necessary for proper power in the governor, and this means an undue 
amount of pressure upon the pins, causing unnecessary friction and rapid 
wear of the surfaces. This methodis to give the spring sufficient tension to 
furnish ample power for the governor, and to secure the required degree of 
sensitiveness by allowing it more or less leverage or effective force. Anin- 
spection of Fig. 7 will show that as. the outer end of the spring is moved up- 
ward from the position shown, thus bringing it to the pin B, its effective force 
or leverage is lessened, and an adjustment in the opposite direction has the 
reverse effect. In adjusting the position of the spring, after giving it sufficient 
tension, which is obtained by the screw at the outer end, if there is too much 
difference in speed under varying loads and pressures, the slide /is moved to 
carry the spring towards the eccentric pivot B. Just inside the racing point is 
the proper place to fix the adjustment. ; 

The adjustments of the governor are made at the works, the engines 
being put into actual operation, and tested thoroughly under varying con- 
ditions, and, therefore, no changes are necessary. If a different speed is ever 
required, it may be obtained by changing the spring tension, ifthe change 
of speed desired is aslight one. If it is to be over, say, 5 per cent. either way, 
we would advise adding to or taking from the weights, or within certain 
limits, moving the weight A’. Greater spring tension or lighter weights give 
increased speed, and vice versa. 

In most of the fly-wheel governors on the market two springs are used. 
Owing, however, to the lack of uniformity in springs, before mentioned, 
and which precludes selecting two that are just alike, the use of a single 
spring greatly simplifies the adjustments described, and makes a certainty of 
securing the conditions required for the best results. The parts are most 
substantially made and fitted, the pins being of hardened steel, with bronze 
bushings for bearings, and with proper provision for lubrication. 

As will be noticed by the cut, provision is made for changing the weights 
so as to run the engine in the opposite direction. 

The shaft A and pin B are formed with the cranks in one solid steel forg- 
ing. The counterbalancing disk, the outside of which is concentric with the 
shaft, is secured to the crank by a wrought iron clip, which passes around the 
end of the crank, extending through the disk, and having threaded ends for 
the nuts, which, when tightened, seat the disk and shaft firmly together. The 
crank is turned off for a short distance on each side concentric with the shaft, 
and the disk bored to correspond, which forms atrue and permanent seat. The 
central space or recess cored in the disk is filled with soft metal, which fits 
closely against the shoulders in crank, formed at the ends of the turning, 
establishing the permanent longitudinal position of the disk. By this con- 





| struction there is secured the important advantage of removable disk, which 
is a feature greatly appreciated if at any time it is desired totrue up the 
crank pin. he disks cau be readily removed after unscrewing the clip nuts, 
and the pin can then be trued up ina lathe. This isan improvement over the 
usual method of filing the pin by hand. The disks are not only removable, but 
when replaced they return to precisely their original position in every direc- 
tion, and will run true with the shaft. 

This disk has less weight on the crank side than any other in use, and con. 
sequently requires less on the opposite side to obtain the required counter- 
balance. Its form permits of easy access to the crankpin boxes and affords 
ample room for their adjustment. 

The inertia of the reciprocating parts is a subject of intetesting study for 
the eagineer, and has of late years received more attention than was formerly 
given it. It may be stated that the vibratory action due to the inertia of the 
reciprocating parts is effectually neutralized by the counterweight in disks, 
the consequent horizontal strains being thus transferred into a vertical direc- 
tion, where they are met by the foundation and transmitted to the solid 
earth. 

The relative weight of counterbalance to that of the reciprocating parts 
has been determined for this engine by a series of experiments throughout 
the entire range of speed and with changeable counterweights. The propor- 
tions adopted are such as to secure perfect smoothness of action and an entire 
absence of vibration under the different conditions of load, speed and steam 
pressure. The engines are tested for this quality by loosening the founda- 
tion nuts, and, with the belt eff, running the engine up to speed. With the 
proper amount of counterbalance no vibration or tendency to longitudinal 
movement is shewn, the engine running as steadily as when bolted down. 
The upper view in Fig. 8 shows the top’of crosshead, and the lower one is an 
end view, the piston rod being in section. The body A of the crosshead is 
made hollow for lightness, and the hub B is secured to same by the two bolts C, 
which tap into crosshead. The holes in hub are made somewhat larger than 
the bolts, and after the alignment of piston rod is made and the bolts screwed 
up in place, the space around each bolt is filled with lead or other soft metal. 
The hub, which is very long where piston rod passes through, is threaded for 
one-half of its length for the rod. It is split horizontally between the bolts C> 
as shown in the lower view, and the two bolts D clamp it firmly to the rod. 
The pin is flattened at top and bottom, and the boxes are cut away to corre- 
spond. The advantages of the separable crosshead are three-fold, and are 
stated to be as follows: 


1. It allows the pin to be turned in an ordinary lathe, thus securing true 
surfaces when new and enabling the pin to be returned if it ever becomes 
necessary. 

2. The alignment of piston rod in construction is simplified and greater 
accuracy insured, as the hub is adjustable in each direction before the spaces 
around bolts are filled, instead of occupying an arbitrary position. 

3. It enables the vertical adjustment of piston rod to be made, should the 
wear of the piston or crosshead in course of time appreciably alter their rela- 
tive vertical positions. While the proportions of wearing surfaces are such 
that ordinarily the downward wear o* piston and crosshead are about equal, 
conditions may arise whereby the crosshead will wear faster than the piston 
and vice versa; should either of these occur, the adjustment can be made by 
taking out the bolts C, removing the soft metal and making the proper re- 
alignment, and pouring soft metal again around the bolts after they are 
screwed up in place. 

The clearance between piston and cylinder head is kept practically equal 
at each end by turning the piston rod in crosshead one revolution at a time, 
when the wear of the connecting-rod boxes requires it. The operation of 
loosening the clamp bolts, turning the rod and tightening the belts again is a 
very simple one, and the adjustment can be quickly made. 

The construction of main connecting rod will be readily understood by an 
inspection of Fig.9. The body of the rod Ais of I section, a form securing 
the maximum degree of stiffness with minimum weight, and tapers in depth, 
as shown, from crosshead to crank pinend. The strap B is secured in posi- 
tion by the key bolt C, which binds it firmly to the butt and performs the 
additional function of providing adjustment for wear. The key, which is of 
double wedge form, bears against the strap at top and bottom in front, and 
against the butt end of rod on the back. The upward movement of key will 
obviously draw the strap forward and the wearing surfaces closer together. 
The washers a 4 are hollow, or cup shaped, and receive the tapering portions 
ofthe key. The butt and strap are bored out for the babbitt metal bushings 
cc’, which are held in position by the babbitt anchors d These anchors are 
poured after bushings are placed in positions. 

The construction is alike at the crank pin and the crosshead ends. 

It will be noticed that the bushings or linings have no flanges at the ends, 
the butt and strap being in width equal to the length of the pin, and the bush- 
ings are, therefore, supported their entire length. The rounded portion of 
strap is thickened to give it greater stiffness and to receive the working strains 
without springing. This insures the boxes being perfectly supported at all 
times under the heaviest duty, which operates to secure greater durability of 
the wearing surfaces and cool running. 

A highly advantageous feature of this rod is in the fact that the end of 
butt, being semicircular in form, surrounds one-half of the pin, and the inner 
half of box or bushing receives its vertical support from the rigid butt instead 
of from the strap, the latter being the case with the ordinary construction, in 
all of which the straps are more or less elastic. The hinging action or spring- 
ing of the ordinary strap, which takes place at high speed, produced by the 
rapid up and down motion of the crank pin, is avoided in this construction, as 
will be apparent by comparing it with the ordinary strap joint. This feature 
is of importance and value, and gives it no small share of credit for the uui- 
form coldness with which this crank pin runs. The rod in this respect pos- 
sesses the advantage of the “ English” connection, which is a vertical half box 
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bolted to end of butt In this rod, however, less weight is required at the 
butt, and the adjustment for wear is much easier made. 

As the key cannot fly out, and there is no set screw to break or twist off, 
this rod is safer than the ordinary gib and key connection, especially when 
the latter is used at the crank pin ends. It possesses in a marked degree the 
elements of strength, rigidity and lightness, all of which are important factors 
in the securing of successful and satisfactory operation. 

The main beariags on each side of the crank are cast solid with the frame, 
and the caps are placed at an angle of 30° from a vertical line. Set screws 
passing through the cap and having their bearing against the outside of box 
form stops to prevent the cap from pinching the shaft, so that the cap can be 
bolted down hard and leave the shaft entirely free. A gib at the top furnishes 
means of vertical adjustment, so that the downward as well as the side wear 
of journals and boxes is provided for, and the adjustments are made in the 
direction that the wear takes place. The surfaces are so large and well fitted, 
however, and the journals and boxes made from. materials of such excellent 
wearing qualities, that the wear is very slow. 

The linings for the main boxes are similar to those usedin the connecting 
rod, except that they are of uniform thickness, ard they are secured in place by 
anchors in the same manner. The box and cap are bored out to receive the 
linings. Any soft metal will answer for the anchors, which are poured after 
the lining is placed in position. The linings are made in molds and are uni- 
form in size, and the renewal of main box bearings becomes a simple matter. 
The auchors hold the linings firmly in position, giving them a solid backing 
over the entire surface, the same as though they were in one piece with the 
frame and cap. 

It will be seen from the foregoing description that the valve adjustment 
provided allows steam tightness to be maintained throughout the lifetime of 
the engine. This is a feature of the greatest importance, for it is a well-known 
fact that the large steam consumption or poor economical showing of many 
engines, both high and low speed, must be in a great measure charged to 
valve leakage. With the majority of valves renewal or scraping is the only 
remedy, either of which affords but temporary relief. This valve is not par- 
tially, but wholly balanced, and, with the proper adjustment, works in entire 
equilibrium. There being no pressure upon the faces, the wear is very slight, 
but, slight as it is, it must be provided for to maintain the steam tightness 
that is necessary to secure the best economy. This method of adjustment 
effectually does this. 

In regard to regulation this engine is stated to be decidedly superior. 

The adjustment with which the governor is provided, by changing the 
position of the spring, allows the nearest approach to isochronism, or perfec- 
tion of regulation. This is a condition in which the speed would be absc- 
lutely the same under all loads and pressures. The nearest realization to this 
state of perfection is just inside the point at which vibration or “ racing’ 
appears, and this is secured in our engine by the spring adjustment, as already 
described. 

Tests made by the well-known engineer, Geo. H. Barrus, of Boston, show 
that this claim is founded upon the actual performance of the engines. 

These desirable qualities go hand in hand, and result from the liberal 
wearing surfaces provided at all points, combined with a careful and work- 
manlike fitting of all rotating and sliding surfaces, and the selection of the 
best wearing materials. 





NEW ENTERPRISES. 





A machine shop 108x4o feet isin course of erection, at Barre, Vt, by Whit- 
comb Brothers. 

Jackson Bros. will erect a foundry and machine shop, r1oox4o feet, at Hills- 
borough, N. H. 

The Standard Nut Lock Co. has been incorporated at Detroit, Mich., with 
a capital of $100,000, 

The Blodgett Balance Power Engine Co. has been organized, at Chicago, 
to make the Blodgett engines. 

The Minneapolis Rolling Mill Co. isthe name of a new concern recently 
organized at Minneapolis, Minn. 

A steel plant is contemplated at Strasburg, Va., by W. G. Carroll, who, it 
is reported, has leased land with that end in view. 

A movement is on foot at Scranton, Pa., to build a wire-drawing plant and 
nail factory. James Nolan is the originator of the enterprise. 

The Wheeland Automatic Fire Escape Co. is a new concern organized at 
Chicago, to manufacture fire escapes on the Wheeland patent. Capital $250,000. 

The Standard Boiler & Bridge Works, of Bellaire, O., has been chartered 
for the purpose of doing a general boiler and bridge manufacturing business. 

The Corrugated Wheel Co., of Chicago, II]., has been incorporated, with a 
capital stock of $100,000; incorporators, W. E. Williams, G. B. Lathrop and 
S. T. Edwards. 

A new concern, known as the Horton Machine Co. has been started at 
Holyoke, Mass., by M. H. Whitcomb and others, to manufacture emery grind- 
ing machinery. 

The Stearns-Roger Manufacturing Co. has been incorporated in Denver, 
Col., with a capital of $250,000, to take over the business of Stearns, Roger & 
Co., manufacturers of mining machinery, with works at Pueblo. 

The National Malleable Iron Co., of Peoria, I1l., has been incorporated to 
manufacture malleable iron and machinery. The capital stock is $100,000. 
The incorporators are: A. Henry, A. C. Angler and Geo. A. Willson. 

A company has been organized at Milwaukee, Wis., to manufacture a malt- 
ing machine, patented by John W. Free, of New York, who is at the head of 
the general company controlling the patents. Thecompany will be known as 
the Wisconsin Free Malting Co., and its capital stock will be fixed at $500,000 
Or $1,000,000, A factory will be erected for the manufacture of the machines- 
The Murray Metallic Packing Co. has been incorporated at Albany, N. Y., 








with a capi'al stock of $25,000. Theshares are $100each. The object of the 
company is to manufacture and sell metallic packing, to be used in engines, 
pumps and machines of a similar nature. Tue directors are: Edward J. 
Murray, Timothy J Sullivan, Frederick J Hinckel, William E. McEwen and 
Edward A Maher. The office and works of the company will be in the Elec- 
tric Illuminating Building, on Trinity place. 





Excursion to Ft. Wayne, Ind., 
Via Nickel Plate, June 234 to 26th. Kaights of St. John Annual Convention. 
Returning until] June 29th, 1891. Go via Nickel Plate. 





Convention of Knights of St. John 
At Ft. Wayne, Ind. Go via Nickel Piate at special reduced rates, June 23 to 
26. Returning until June 29th, inclusive. 





THOUSANDS of Knights in one day will congregate at Ft. Wayne, Ind., at 
Knights of St. John Convention. Go via Nickel Piate. Special cheap rates. 


BUSINESS OPPORTUNITY. 


Phoenix Iron Works of Cleveland, Ohio, for sale. Manufactures Hoisting 
Machirery and Steam Eng ner. Good, established business. Small capital 
needed. Public sale Juve 19th if not sold sooner. Address, 

F. A. QuatiL, Assignee, 219 Superior St., Cleveland, O. 











TO USERS OF TUBULAR 


Boil ERs 


Why you should use Bauer’s External) Flue 
Scraper, as it is the only known device that re- 
=r the scale and sediment from the outside of 
the flues. 


B ist. Removes scale from the external surface ot 
the flues. 

2d. Saves flues from collapsing and overheating. 

3d Gives absolute protection to flues from 
scaling. 

4th. By removing this scale from the flues and 
boiler head, saves flues,extra fuel and repairs. 

5th It willsave its price the first time it is 







No. 427.456, 


used 
6th. A set should be in the hands every engi- 


mocrer om 


nee-. 
‘ 7th. Price $10 a set of 5 pieces, are sent on}30 
i days’ trial. Send outside diameter of flues. 


' §end for ci1cular of both the Scraper and of our 
;{ Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canal St.. CHICACO. ILL. 


FRANK & CO., tuo. 1. 


MANUFACTURERS OF 


Band Saws, Scroll Saws, Universal Saw Benches, 


7 Saw Mandrels, Pony Planers, 
= Matchers, Friezing Machines, 
Shafting, Pulleys, Hangers, 
Couplings, Wood Turning and 
Pattern Makers’ Lathes, 


hatented May 6, 1890. 















Plate Iron Washers 


ASPECIALTY ! 


Even in Guage, 
smooth and well 
finished. 










‘ APPLICATION - 
WM CLEVELAND- 
- OHIO- _ 


Cut from new plate, rolled expressty for the pur- 






pose. a@ Write for prices, Address, 


—— | MILTON MFG. CO., Milton, Pa. 





INDUSTRY FILE WORKS, 
A. & H. Gough, Preps., 


a Manufacturers of 


S$. T. W. Ejector. Files ¥ Rasps, 


Equal to the Best English 
File. 





For Raising Water from 
OLD FILES RE-OUT. 
Deep Wells, Streams, ¥ fp 


Excavations, &c. | All Kinds of Job Grinding. 


The cheapest made. Send fe | O7FIck & Works, 


| 


Neo 48 COLUMBUS ST., 


JAMES JENKS, CLEVELAND .O 
C.GOUGH Manager 
Detroit. Mich. Mention this paper. 
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“s DERFORATED: METAL (O- 


aa ~ CHICAGO, (a 
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y >PERFORATED METALS OF ALL KINDS 

OFFICE 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








Iron and Wood 
Working Machinery 
cf every description ; 
Corliss Engines and 
Boilers ; Shafting Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co.. Philadel- 
m, phia, and Eastern 
wen Agent for J. A. Fay 

ga & Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 


RrIiME: IS MONE W ?: 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 
OUR OUR 


Time Stamps A Time Registers 


Ma rk the hour and Record the hour and 
minute, the day, minute of the arrival and 
month and year, by departure of employes 
one impression. by their own act, in their 
Useful, Economical, own handwriting. 
Ornamental. 








Indispensable for employ- 


ers and just to 
PRINTED MATTER ON APPLI- 
CATION, employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury 8t,., Boston, Mass., U.8. A. 


THE GARFIELD INJECTOR CO. 


WaADSWwoO RTH, O., 


—MANUFACTURERS OF— 























Q | Locomotive Injector, 
— Automatic Injector, 
i 1 Double Jet Injector 
S AND 

C | Ejector. 





Strong, Carlisle & Turney, 


General Agents, 


CLEVELAND, O. 





INTRICATE 
WORK 
A SPECIALTY. 


EVERY. 0. 


SEAMLESS 
STEEL BOXES 
*eANY SIZE 


STEEL CATTLE TROUGH 
STAMLESS 
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NEW YORK OFFICE, 72 Beekman St. 














OFFICE AND WORKS 
224 & 226 NORTH UNION St 
PERFORATED BRASS. PERFORATED TiN. 


CHICAGO, I LL.U.S.A. 


-%4 Pearl St. cor. Beekman, 


NEW, YORK. 















OUR I.INE OF UPRICHT DRILL FRESSES. 


No. 4 Drill Press. 


Light Bench or No. 1 Drill Press. 
ost Drill. 1 or 2 Spindles. 


THE GARVIN MACHINE COMPANY, 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 


Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts., NEW YORK. 


ai pel eLANL )G A ACO! 


OF aineosi DING CNG Ines 
_ L 


Ss 


No. 2 Drill Press No. 3 Drill Press. 


(Catalogue sent on Application ) 
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JOHN ADT & SON, 
New Haven, Conn. 


Builders of Machinery for Hardware 
Manufacture. 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 
Sprue Cutters, Etc. 
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The Wock Patent Slip Joint Eaves J FORRE 10 ft. 2 in. Long, bait a Seam. 
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THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING c0., Canton, O. 





IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 8; No.2 


Heo » $15 ee a 1 Gray neutral, Fs) es 
$1 0.2 ey t. ral, $14 30; No 
1 ‘ssmbrionn Scotch, $16 | 2 American 
Scotch, $15 80. 


CHICAGO (reported by Messrs. Ro , Brown 
& Merwin): Southern Coke No.1. foundry, 16 25 
@17 00; Southern Coke No. 2 Foundry, $15 50 
@r16 50; Southern Coke No.3 Foundry, $15 00 
@16 00; Southern Coke No1, Softeners, $15 50 
@x6 50; Southern Coke No. 2, Softeners, 1475 

Gis 50; Ohio Silveries No. 1, $17 75@18 

hio Silveries No. 2, $16 75@ 17 755. Ohio 
caren Softeners No. 1, $18 oo ; Ohio 
Strong Softeners No. 2, $172 8 25 5 Lake 


Superior Charcoal Nos. 1 106 $ 18 50; 
Tennessee Charcoal No. 1, a 19 00 ; 
Tennessee Charcoal No. 32, $17 18 50; 
Southern Standard Car Wheel, $2: 23, 00 ; 
Tennessee Standard Car Wheel, $00 0o@o0 oo. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $15 te bE Hanging Rock Coke, 
No. 1 foundry, $1 1750; Jackson Co. 
Stone Coal, No.1 foundry, $16 17 00; Ten- 
nessee Charcoal, No.1 foundry 
Hanging Rock Charcoal, 1.2 I 


gre forge 13 00@13 50; Standard Southern 
‘J ick, $12 50@12 75 ; Cold Short South- 
ern Coke, grey forge, $12 75@13 00 ; yg 
Ohio Neutral ke, grey forge, $15" 20@Is 50. 
Carn WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $20 00@20 50 ; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 pega ee $17 0o@00 00; Mahoning cal 
Shenango Valley strong, No 2 Foundry, $16 00 
@oo 00 ; Vhio Softener No. 1, $17 oo@o0 00 ; Ohio 
softener No. 2,3 6 00@00 00; Jackson Co., Sil- 
very No. 1, $18 25@oo 00 ; Jackson Co. Silvery, 
No. 2, $17 25@o00 00 ; Lake Superior Charcoal, 
$18 so@oo oo ; Tennessee Charcoal, $18 50@oo 00; 
Southern Softener No. 1, $16 25@oo 00 ; South- 
ern Softener No. 2, $15 50@o0 00 ; Southern 
Strong No. 1 Foundry, $17 0o@o0o0 00; Southern 
Strong No. 2 Foundry, $16 25@00 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
= Ouse ee oe No. 1, 
142 14 SO; | uthern coke No. 2, $1 14 00; 
Southaen ke No. 3 23 sO; hae gimeest 
Valley (Lake ore 


Southern charcoal, ae $6 ir ok,” Ye 5% 
ern charcoal, No. 2, $ : Missouri 
charcoal, No. 1, $17 ei ear ia ssouri char- 


coal, No. 2, $16 17 00. FoRGE—Neutral coke, 
$12 50@13 00, d short, $12 50@1300; Mot- 
tle c— 25. CaR WHEEL AND Mauue- 
ABLE —Southern (standard brands), $19 50@ 
2.0); Southern (other Senaeet, $17 50@18 co ; 
Lake Superior, $20 50@21 50. 


CaaRcoAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 75@15 00; Southern Coke No.3, 
$:'4 00@14 25; Southern Grey Forge, $13 5 S°@ 
13 75; Southern Charcoal No. I, a 7 
Southern Charcoal No. 2, $17 25 (anh dy 
Charcoal No. 1, $15 50@16 an M Moor cl Charcoal 
No. 2, fis ¢ 1550; Ohio Softeners, $18 c0@ 
19 §0. HEEL AND MALLEABLE IRONS— 
Lake superior, $20 00@20 50; Southern, $19 o0o@ 
21 00. INNELLSVILLE Coxs—East St. Louis, 
$o 00 ; St. Louis, $o oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$18 1850; Lake Superior (coke) Bessemer, 
ot B18 50; Katahdin eaenne chareoat, 


Lake a ke, Foun ry, all 

o rs oo@18 AD ke Rake Superisr Coke, Found- 
ry, all ore, co@oo co; Standard Ohio 
Black Band, fends 50; Southern pl 3 
$16 as@re 50; iy Onicy ane & 
14 50 ackson un very, $1 
18 75; Old Ca Wheel, jonio) eo0@oo oo. not ae 
ville Coke, el, 

LOUISVILLE ( rted by Geo. Hull & 


1500; Southern Coke No. 2 Foundry $13 7 


Co): Southern Coke No. 1 mn $145 
1425; Southern Coke No. 3 Foundry $13 is 


Grey For $12 75@13 25; Southern 
Coke’ Silver Grey fe : Lon thern Char 
coal No. 1 Foundry, $16 00o@17 00; Car Wheel, 
$17 00@20 00. 


PITTSBURGH (reported by A. H. Childs) : 

No.1 Foundry, $17 00@:6 25; No. 2 Foundry, 
$15 00@16 25 ; Grey Forge, $14 00@14 25; White 
and Mottled, $13 00@13 50; Warm Blast Char 
coal, $18 00@20 00 ; Cot Blast Charcoal, $22 00 
@27 00 : Bessemer, $15 75@16 oo. 


MERCHANT IRON AND STEEL. 















































Flat Bar 
1% to 4 by % to 1 inch I 80 
4% to 6 by % to 1 inch eI QO 
H pga d 1% to 2 inch 2 20 
1 & 1% by % to ¥% inch eI go 
1 &1% by % to & inch seeee2 OO 
%, Mand % by % to 4 inch 3 20 
Round and Square. 
I to 1% inch 1 80 
2to Hs] inch 2 00 
2% to 3% inch 2 30 
3% to 4inch 2 80 
434 to 4% inch....... § 30 
4% to 5 inch... 3% 5° 
Oval. 
4 I inch pecncvccnncenocoen cpncecees cocosesoeonscccsso oes 2 20 
nc 2 40 
3 © 
. +08 09 





Half Oval and Half Round. 

















1% to g inch. 
to 1M inch 
i) Hs inch 
Heavy Band. 





tony ba of and’ st inch SE 


+e Eh fe Ba Pe > Sater Sees 































































































Hoops. 
1% to 4, Nos. 1g to 15. 2 60 
1% to 2, Nos. 16 to 18.. 2 70 
1% to 2, No. 19. 2 80 
1% to 2, No. 20. 2 90 
1% to 2, No. a1 3 SO 
1 to 2, No. 22. 3 I0 
15-16, 1 and 1 , Nos. 1% a 2 80 
15-16, 1 and 1%, , Nos. 1 as 2 90 
15-16, 1 and 1%, Nos. 19 LX Wiicvacociccnsecscecones 3 00 
15-16, 1 and 1%, No. a1 3 I0 
15-16, r and 1 No. 22 3 20 
, Nos. 13 to 15 +3 00 
Nos. 16 to 18 3 10 
» Nos. 19 and 20. 3 20 
» No, 21 3 30 
» NO. 22...... 3 40 
BIOs BOON. £5 BD BS cries cs cccasec-snccesecescsersesecconen. Se 
SP Is 5 OD Biibcdcctencdtusiserdtieucssacsccteanseetl 3 30 
13-16, Nos. 19 and 20. +03 40 
TO-1G, WO. Bl csccdccosccccss creo +03 50 
METS UR sresonnsadeesesecscdbdeubodovecsenssénverspeces «3 60 
. Nos. 13 to 15........ 3 30 
» Nos. 16tor 3 50 
ST ie SOMEN WD xicodseaseneananisalonsvsdpnasnansutil 3 €o 
» No. a1 3 70 
» No. 22 3 80 
1I-TG6, NOB. 13 tO 15.00... ccccccosceseescees 3 50 
11-16, Nos. 16 to 1 osnsee 3 70 
11-16, WIOG. TERE Be c0oasscctndecsectktbcctecsvessccseees 3 80 
11-16, No. 21 3 90 
IEE Ble. Mc aniicesnses. scccve Sbedecetbbuceiasssieen sateen 4 00 
, Nos. 13 to I5....... 3 &o 
.. | } 2 eee 4 00 
ee Ea ae eee ee 4 10 
. SNe Wi cciechcanseseosacieecessesbtasadtipatoereeccoteteictl 4 20 
SNES UL. a6 scpiapenacnsaaccnqentadacta ibaa sescooncbaneaaea 4 30 
Ss Silic<chasacvescrescdesnemuntbadebabssteveteetdeuisanecs 450 
Light Banda. 
1% to 6 by % to 3-16 in.......... 
1% to6 by _ 1x and 12.. 
1 to 1% by % to 3-16 in...... 
1 to 1% by Nos. 11 and 12 
and 13-16 by % to 3-16 in.: 
andi 3-16 by Nos. 11 and 12 
and 11-16 by xtc to 3-16 in...... feabbethacacdenaall 3 00 
and 11-16 by BE ME iascdc ose cocccevienecos 3 I0 
and 9-16 by Nos to 3-16 Mis cugeshtbastavetovesesscesers 3 30 
and 9-16 be . Ir and 12.. RE 
gf ESS 2 ee Se a aa 3 60 
by Nos. a Sen 8 70 


Wagon Sox iron. 

















inch, beveled edge, by Nos. 11 and 12 
in ch, 13 and 14 
inch, _ ‘s ‘% 11 and 12 
inch, ” ” ” tg and 14 
Sheet Iron: 
BAe BO GN Bik cccnucinnssoseseceruantatpesbetscness tonsa 2 65 
No. 15 to 17...... 275 
No. 18 to ar 299 
No. 22 to = scence -vevee cecesoscocsebocsesccodsoosccscoossccces 3 15 
Bs Se OOP Ciacecccnsecneccoseduutatel namoastiwsineshatebseness 3 30 
mae | Nps senignesheenscecesceosinimpumnaieaetegesimenensiesanaaal 3 40 
BPI Sicaxanecnditanenansnteinncescakatauemediien stub netssocuncnh 3 50 
iron Boiler Pilates. 
Tank, % inch and heavier ~ AES ee 2 60 
o. I, 2 85 
« 7 I “ a eRe 3 I0 
ange, “ ©. - - gudaebidbumnoonsnecesoosedl 3 85 
Extra Flange, ade CSR 435 
Solid Fire “ 5 10 


























SERS ° 275 
Shell 3 15 
Flange 3 45 
Marine Flange 3 85 
re Box 455 
Above cumuae plates 90 inches wide. 
90 to 96 Im. Wide............scecreeeerercereee c ® extra 
96 to 100 in. = seneneoncenthaniisecodacseress I 
100 to 104 im. WIdE.............-ceceseeeseeees yc OC 
104 to 116 in. wide... special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 
1 to2in. inclusive... Skah Unbiesobeniipibeseescesccumi 
O16 0 36 Am —ncecccccccevccecccccccscccccsosescccees 09 
7-16 to H and 2H tO § it............cescesrerceeeerees 10% 
BG 00 4 EBB ..coscccccccscescoscecscnoscosnobonesoezeceenccoooees II 
to rt DRONE BUR <oin; cnsncoaskslavsbbedebtiohoonmontonnes rors 
to 6 sana 
to 9-32 ~~ y % ‘to 7 in.. coeae 
BG EM cccccorcccescosee ‘4 
Flats. 
cts. Ds 
2 to 9-16 wide by 2 to % thick..................ccscsssves 2 


Bessemer and O. H. Steel. 
Machinery 
Tire 

















base price. 275 


8 a eecee os : = 
Sleigh Shoe ag 275 
Toe! Calk...........-receeesserreonseseeeenes “i § 00 
Cutter Shoes, tapered and burr. “ 3 00 
English Tool Steel. 
OBBOP’ Bocecocrereccecccsececccccncccocc ces eoccnocese cveseesoese 16¢ 
obeon’ s* " Best IRE EE EL P LN ETS 16¢ 
oice ” 6c 





Burden Boiler Rivets. 


#, , %, 11-16 and % inches diameter..... 
ridge %, ¥, II- 16 and % inch diam., 








SCRAP IRON AND OLD METAL. 














Net Tons 
No. 1 R. R. wrought scrap..........-.00.sseeee -$19 00 
No. 1 wrought scrap. 17 00 
No. 1 M ecast scrap.......... ecosesscccccce ES OD 
Iron a, 24 00 
Axle ngs 13 50 
Wrought | re (free from cast)......... m 2 > 
Gncut wrought iron boilers. eunsinesestoccte II 00 
Steel 4 Plates.........s00» ovtaebiadane dednosevens 17 00 
Grate 8 00 
Pipes and 1 flues (Clean) 13 50 
































Tank iron ™ 13 50 
and 1 band iron 10 Oo 

5° 

Wrought drillings II 00 
Malleabie iron 10 co 
woo . § Messrs. BLACK & PoLLock, Cin- 
Railroad Wrought............cesseceececesseseseees .$20 co 
No.1 oe rought 17 00 
Stove Pl 75 
Machine a pbedebsinescconenececeossnnesoooeoes II 00 
and Sheet 8 co 
Borings 9 
Wrought Turni 1? ea 











CLEVELAND ROLLINC 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel An ee nase inee’ Bar and Spring ae pistes, Steel Street a Steel Oi) 


Barrel Hoops, Wire of 


nds, Iron and Steel Boil 


Galvanized and 


Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





THE CA MBRIDGE [RON & STEBL (Co. 


MANUFACT 


SHEET IRON avo SHeer STEEL 


CPMBRIO Ge Squared d Rooti 


“a 


< 


CeINED sy 


Gril -lactanniia tas 
Wiig oe — 


SS OLICITED 





1 Sheets a’Special YepMeRlOG. 


Sort sTEeY 


WORKS AMBRIDGE, OHIO: 





Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


yoesee rus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
s: 


and non- 
respondence solicited. 


semer Ore converted into Bessemer Ore. Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BaNnkK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH CouRT, 45 BROADWAY, NEW YorE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 
Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 





Krom = Ores, 


WROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 





J. 3. OUTHWAITE. W. @. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rrom Ore, 


Perry-Payne B’ld’s. wieveiand, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND. OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 











Cleveland, ” Ohio. 
Sam’l. L. Matner, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (o., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND oO. 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Ms on the Cleveland, Lorain & Wheeling 
Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIO. 


Lake Shipping Point, Lorain 0 
Jas. PATTERSON, Sales Agent. 








ESTABLISHED 1854. 
PETER GERLACH & CO., 


Saws, Teels and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland. ©., WJ. @. A 


Hartman’s Patent Inside Sliding Window Blind 


is the most 





rs sont 


ph SRN gives entire 





Agents wauted everywhere. Send for t jilue- 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, **yy2 osteo: 
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MACHINERY SUPPLY MARKET. 


Anvila. 


AMCTICAD......00+ 2000000 
Wrights......... 








Blacksmiths’ 








Hoyt’s Short Lap 
Cleveland Rubber Co. extra standard.dis foal 
Shultz Raw Hide Leather Belting, single, 


























otlasuasiiacdhbabilicinasesdhtagilahtpieantintomeregueniatl 8 40 
Shulte Raw Hide Leather Belting, double 
and Light Double dis 40 
Standard, oak tanned...........scccsesseeses dis 10 
Alexander Brothers’ pure oak tanned. ...d\s 45 
Blowers and Exhausters. 
B. F. Sturtevant’ s............ secovcssrseseeseees dis 20 
Boston Blower Co........ dis 35 
Bu ffalo.............00++ ois 35 
Borax. 
dipibdetpeitinins BBi2 
Ohalk. 
White soceesecesecsosocoosee eccees 
White Crayon................. % gross 12@12% dis 10 
ivvernensoonrseneerer cnonepppanvecenes eoconeeenene 
Ohucks. 
Cushman’s 4 Jaw Ind dent dis 45 
Combination. ..............ccssreeesse dis 40 














Jack Screws. 
Tl sons Bolt Co, list.. 
Nut and Washers. 





is 7e 





























Size of bolt inches F 5-16 ss 
poo poner % 1M i é 
ct ccs PER 
In lots less than ase . | > 
boxes add 1c to list. 
M Rare (wire. 
List _—— ly it dis yo &1e 
fone sy italic, e es card rate 
Sess then cor tos 
Ollers. 
Brese and Copper iis » 
noted 5° 
——_ (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
3, $4.40 B® dos......... epentoaaentia’ 1e@r10&1 
Packing, Steam. 
Boston Beltin: na Se dis 60 
American z Hemp eveee evscceueceeee ® = > 
Russia Packing ‘“........ woceeeseececese see OB D4 
Italian Packing OF. sencevenves on | “UB 
Plum Pist 
Morrison’s “ TBso 
Square Flax “ 8 Ibso 
Se SRE IT ccisiiss oncésnncesnottniccincsiodianns +) —* 
Excelsior Rubber & 
Picks. 
—S pbubeenbonecessocsecnananll 12 dis 6e 
“ >. eee 1g dis 6e 
Pulleys. 
je on Fuiore Walker Li8t....................008 dis 45 
eis 55 
Beit Wood go ceibectindisdectbeecanenell dis 50@55 
Rivets. 


Iron, Thousand, list November 17, 
























































































































































i Iron, Ordinary, Cooper’s Block and Carriage 
dent list November 17 dis se 
= Little Giant Drill 8 30 dis 5e@se&i0 
Horton’s Universal.. pepeosse 8 40 Copp Ro 
“ I p 845 pe. 
Whiton’s Ind dent is45 | Manilla, % inch and ovet...............00009+ Bs 
re ON ES ea dis 4° | Sisal, "inch IE GEE sansesestcncscccicovecence Brg 
Swee 5 840 Sand Paper. 
di 
Sinead Delt met Be B- B C0. snmennonnnrnins sven 
shine "s Cootbianion Pe dis : n’s 
mger’e Commination Lathe disse | New England Fiint........... dsuinedd 
“ Universal Lathe.........0-...000.018 40 Barton’s Garnet 
sey Drill ...ccccccoccscrcesccccosccccovccssoeed dis 15 Saws. 

Cutters and Reamers. ieggeety eae Aix 40@10 
Cleweland..........0.s.csescerees ssecsecceecosorecenss dis 10@15 “ , RRR eae ee ‘Met 
Fook, & Walaay Gis TOO 'S | Hack Saw Stubs.....ncccmsnssee oe seseeeseeees hl 20 
ion & Sharpe, “iaiiiing Cutters. a7 ome 15 rs iE -scestqmmunasannepenteagasesnas . 4 

r Cutters... dis 1S | Saw Swa Dieston's steenisatanielaibiaies aeakie ole 39 
echaam. Atkins’ Cicular Saw,...............cesesessss 40845 
Pw een = Sieaene D “Mill, Mulsy ‘snd Drag Gawactie — 
W0d SAWS....ccee ceseseses seneeeve dis 40&1 
Lrom, steel] POIMtS...........--ecreereeesseerereres SDs ie Steal is 

Drill and Drill Sockets. Cross-cut Saws.............. dis 7oc per ft 
itil Ne ins an centiiavinsamibiiidie’ dis so&10 ey Dexter Cross-cuts............ dis soc “ 
Morse Taper and Straight shank to tn ">. S > ‘aamenase dis soc“ 

1%" dis so&10 “Tuttle Tooth Cross-cu — * 
morse Ta and Straight shank Larger * One-man Cross-cuts........ * 
than 1K” cibanntonsiettel dis 25 | No. 1 Handles................0000cseeeee dis 23c per pair 
Dril ts dis 25 | No.6 “ 2 dis 16c 
Standard Twist Drills ...oe--rvveeeoseees dis sS&5 | Excelsior Saw Tools.............-.0.0+ s+ $6 per dos 
Cleveland adiinsne sekcetaiee ss&5 | Perfection ne ee 
gmery. Detroit Saw Works, » Circular cocceee wecccccere dis so 
oAtoNo. gato Plow CR. | Malay al as 
150. F. 
Kegs, @ D............ - "ec argc Screws. 
6 ee Oe = sM° c Wood Screws—New List 1890. 
kegs } D.......... Sac s¢ Flat head iron..........+. nlhapemichaniiin .- is 72% 
10 Dcans,10 ofa case 6 $s ¢ PRES EE OE ES dis 6734 
10D cans, lessthan Flat head brass. dis 72% 
10 m ¢ my ¢ THC Round head brass... is 65 
a tare Cap............ s 
Emery Cloth and Paper Hexagon ¢ ~ ~~ 65 
H. H. Barton........ is s9@so&10 Machine, Fiat head, iron..............scce0: eee Gis 65 
Emery Wheels. chine, round head, ES! dis 60 
Det roit..........ccccccressseesevccevecerscececesesrsees dis 7 and hand— 
Norton’s dis OO I ae dis 75@7s&10 
EN a, ae dis Coach, patent gimlet point......... eoccccesccoeedl 75 
a oh Shovels and Spades. 
Northampton Qn 855 Ames list November 1, a 20 
Cryetal secscenecesecoccessssens css sscnssecooosoossoses s 5@70 EG RELIES 3 % 5.25 
Witrified.........cccccreee seveeeeeee s6e | Hussey & Binns, railroad...............000 dis ES 
Vulcanite. dis 1o&10 Taps. 
Files. Cards, Hand and Nut to 2in.......... dis 50 
PLICHOISON.......0000. -esserreeeee eee dis GotcsehseRreateze Carpenters’ bi Pe ** saccnansanl dis 50 
Wy” io. Meanececcensnnnocnorecovocncesececesnseseal dis 25 | Morse a ios ~ imam dis 50 
Kearney & eh rae dis 6081 1o&10 | Pratt & Whitney - “ new list dis 10 
Biack Diamond.. peoscsesnces cvced dis 60&1 TO&I0 | Machine Screw Taps...........ecesereeceeeeecerees dis 55 
MICAGE........cseceescceesereesevend® 6081 10o&1e | Pipe saee a) dis 70 
DilestOn’s.........0cccccorrcccsscrerccereeescoeeeeroes 2 65@70 | Stay Bolt Taps... dis 25 
Western 8 Stove Bolt Taps..........cccccccccccccccsrercccrsececees dis so 
Btub’s.........00-e00 o dis Mat D  SPUNE EINE III cc c05 vccace’ condereoaeueseavenonesnacesanee dis 40 
QGrobet’s...... sceeececevsenceresseeeres 8 30 Twine, BC. B. 
Reynolds Bros.’ Hand Cut..........00..-.ceeeeees dis 50 
ndustry File Works, hand cut...........00# dis 50 No. ‘* mee Twine, 4 a | 4D Balls... wat 
Hammers, m4 6 “ 
seneonnkianasehensababes tanaaaeseoneenesunonenesiensed dis 40 =eiy) Hemp, &¥%b lis ‘Goring twine i 
id phe liet, Jan. 15, 1887. dis Fs f ch ses deddamanat sosendecmiaaind vis 
Heavy hamuaers and sledges under 5 Bs. 1 set 66 9G BD Balls... .0.cccccccccoccccceee 1 ire 
over 5 Ibs 14c, new list. den Wrapp 44 5 ee oatis SS) RCO 15@16c 
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No. 1 takes from 
“ 


THE INDISPENSABLE LATHE 006. 


THE INDISPENSABLE 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 


LATHE DOGS can be at- 


to 1\% inches, price, each.....$1 50 
A to 2% ey 
oe to “ce fe 3 50 


03% 
Price, per set of theee, to take from \ to 3% in. 7 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADEUPHIA, PA, 





RON FOUNDRY 


CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 





























Vises. 
Solid Box dis 60 
+ | Stephen = dis 20 
Miller’s Falis. dis 40 
Merrill’s. dis 15@29 
Howard dis 35 
Wire. 


New List, Jan - 1884 
Brass and COPpe+.............ccssccserersersesees 
Bright and annealed, eee. os. dis oa 
dis 5 
o iti Ais 10& 5 


Galvanised Nos. t gachat ly “~~ 
vanized Nos 38 ” aeenied par 























Tinned market Nos. © to 18.........000+ sess» Ais 67% 
Cast steel dis 5e 
Tizined Broom Wire..............0+. dis TORSO MEre 
ied Fence, Nos. § and g...... cece eocceees: 73 
Annealed Grape, NOS. 10 tO 14.......0esse00-l8 75 
Stub’s Stee! Wire regular........... -$6.co@D dis 3 
Wrenches. 
oa dis se 
Girard Standard dis yo&16 
cultural dis 75&1¢6 
echanics ry 3 
Bemis & Call’s Combination ..............« ove 35 
Donohue’s Engineers... 20& 18 
Lamson & Sessions Engineers peseee dis 6e 


Billings & Spencer’s Drop Forged 
William's 


Alligator 













Webster, Camp & Lane Machine Co. 





« 


—. improved 


sang 


Automatic or Slide Valve Steam 
Cages, Buckets. Etc. 


e2@ Send for Catalogue D. 


MANUFACTURERS OF 


Mining Machinery, 


Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, fer round e: 
Gat repe. 
Wire Rope Haulage 
Machinery, 


Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Enaines, Sheaves, 


Rope 


134 N. Main St., AKRON, OHIO. 





BOSTON BELTING CO. 


ESTABLISHED 1828. 


‘Oldest and Largest Manufacturers 


In{the world. 


VULCANIZED 
RUBBER 
GOODS 


For Mechanical 
purposes. 
oO 
256-260 DEVONSHIRE 
STREET, 


BOSTON. 


100 Chambers St., New York. 
161 to 165 W. Pearl St., Cincinnati, Ohio. 





148 to 150 Water St., Cleveland, Ohio 
109 Madison St., Chicago, Ill. 





THE THOS.D.WEST FOUNDRY. co. 


CLEVELAND. O. 


IRON.CASTINGS. 


DAIL» 


rteS fOr £0 4 


MELTING CAPACHIT 


—\Vy 


NOMIC/ 


T 


SMOOTH CLEAN CASTING S 
DUPLICATE WORK A SPECIALT Y 








F. A. SACKMANN, 


126 Champlain. Cleveland, 0. 
STEEL ALPHABET S 


FLNAME STAMPS 






Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles. 


Unequaled for 


on ING AND SIDING. 













[tig Manufactured by 


os | Ned 


i fee W-- BURTON 00. 


i if i) liar ‘a fm Galvanized Iron Cor- 
ki a ‘ml 












nice Works, 







w 
l | 
ie Detroit, Mich. 


ri i i Send for illustrated 
Sci Noa J catalogue and prices. 






Mention this paper. 





E LECTROTYPE 


FOUNDRY 











SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 


CHAIN. 





MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, ete. 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f's Co., 


i183 East Ist Ave,, 


COLUMBUS. O. 


Chicago Office, 48 S. Canal St. 
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nal St. 
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THE BRIGHTMAN STOKERis tHe BEST 


STEAM BOILER FURNACE 


-RIPTIVE PAMPHLET. 


MPP Cee ee 





THE BRIGHTMAN STOKER C°: 





HARDWARE MARKET. 


Augers and Bits. 
ComMONn AUGETS ANA ViItS........0..00-eeeeee ---+-- 18 70 























Snell’s. dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
Russell Expansive Bits, augers and bits............ dis 25 
a Bits, Clark’s small, $38; 
ar; oa 
Hollow Aes Augers, Ives’ 8 poms 
Hollow Augers, Bonney’s Adjust. $ 
Holle ma gers, 8t Adjust. oe" — 
ollow Au earns’ us 
cimict bi Foyt ope 
milet bits, common.......... per gross oo 
Standard Bit Stock Driils.............. dis 5 ok rcas 
Ship Augers dis 1sk10@15&10&5 
Axes. 


Makers’ and Special Brands—* 


























a. Cora 8 doz $7 00 
aici daisbentbiiadaaienintesctadin sated doz $6 00 
Full T polished caideneicetoapebisecuneqndseroncesa 8 doz $s oo 
Bolta. 
Cast iron barre! bolts... ....dis 7o 
Cast iron shutter bolts, ‘etc... .....Gis 70 
Cast iron chain bolts................. ...ccesee dis 10 
Ives’ patent door Delt eRe si s 60 
Wrought iron barrel bolts....................00 dis 70 
Wrought iron square bolts...............00...+++ dis 70 
Wrought shutter bolts......... 00. .......00. dis 6o&10 
Bes: ~~ list 
Carriage, ogo yond list .. dis 75&10 
Tire, common, new list............cce.cccccreseeees dis 65 
Carriage and tin. Phitadeiphie pat- 
pi lianas even desecaticansescksaeabenenset dis 75&10 
ene Ps cpccanedcssins vancdercantemutetstuc adeeb’ woned 
Plow bolts dis 
III ccirireceicentovccresr ences dis 758&10@8o 
WRNEEE cain cciincoschisovoses upascectaiennaeenineds dis 75810880 
Buckets, Kievator. 
wcccccccccceveccccsssseccesceeiS SORIO 
Butte 
Wrought brass............. 
Cast brass, loose joint. 
Fast joint, dis natramse 
ast joint, narrow....... ikabdeetiin veal I 
Fast joint, broad....................c00» Pee 
Loose oint. Piatuacaakeosuseenbe nscciceanee seaneee a 
Loose joint, jap. dis 7o&10 
Loose int, ” jap. with acorns............ ~dis 70& 10 
Loose pin, acorns dis 7o&10 
a pin, japanned acornz........ sete 7o&10 
locus oe. 708 » acorns, jap. plated tips....... dis 7o&10 
Wroug 
Wrousht, _ joint 2 NATTOW...........0000 dis 7o&10 
Wrought, fast joint, broad........... eevee 8 FORLIO 
Wrought, loose se joint, MI oc ccscceseccsel dis 7o&10 
<— utts, back flaps, etc................ dis 7o&10 
Jar inside blind..........cssssssccscecoo! dis 70&10 
Lig Ee OY ee dis 7o&10 
Loses SRS 2 dis 7o&10 
Meare SR IS sas catentcssscecesensssstasnagied dis 7o&10 





Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
PS eae DE ol $1.25 
“A,” Stringed Roofing, Light. .............s 1.50 
as ‘s Stringed Roofing, Medium............... 1.75 
“co Stringed Roofing, Heavy...............00 2.00 
Stringed, NI siccces senevedencssbucesccesnss 1.00 
MILCELLANEOUS. 


Asphaltum, Trinidad Betned, $ ton..... 







Asphaltum, Fine Grade, $ 08 
Coal Tar Felt, 1 Ply, @ D............... 02 
Coal Tar Felt, 2 Ply, $ roll 108 sq 1.42% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft 1.85 
Roofing Pitch, MP Ui dcasnccvencsccscsensessse .09 
Ohalns. 

Revised List. 
Trace, 6}-10-2........ ® pair 1.03 
Trace, 6}4-10-3........ pair ‘- sevesbnbeepeanenl 50810 


TYACE, 7-10-2......0005 pair 1 
German Halter Chain, list. juse, 1887. 


dis so&1o 

German Coil, list of June, 1887......dis es 

Galvanised Pump SUNINEI a ccckthe assasensaneed hs @6 

Jack Chain, Iron............ ehacbbaeisensibanesin is 5 10 

FOG GOR, MeN sevccsercccscscsccccccesescosevessosd 375 
Chisels. 

Socket Framing and Firmer................00000 dis 75 


Socket Framing and Firmer, Buck Bros..dis go 
Socket Firmer and Framing, L. & 

Ka Fo WREDR. csccescevccossseserserese os secoses ils 3085 
Tanged Firmers be 





Outiery. 











egy. 
Chamber \s and 

z. a aadniede 
*ra. slop, 5 and 5X 14 Qt........ 8 00 9 00 To e 
Basins, wash - 





Baskets, waste paper, 13 TT alk edhing 6 OD cccore 


Spittons, “ Daisy,” pressed 
1 ecceuhatbentinnsenesbacadédasbeesesees 400 45° 500 
TO OMA IT3E ANCH.,..ccoccscccesscccese 600 650 7 50 
No. t plain; No.5 decorated; No. 5X White 
decorated. 


























Gimuictw. 
Nailand Spuike....... eo eeeeceses sececeseces< aii 
Double cut, low list...... pupenneveuegsoscegs whet 
TEE wwrevk weesesennisia® one gross $12, dis por met 
cae 
Barn door, old = emma a. 
Climax, (Anti-Briction)....... «.. nccs 
0. se gg gganameanngmnasat kat covercovsccceccccscoscoMh® BF 
er’ s. dis so&r0@6o 
Terry’s Patent...... o«§ in., $12; 4in., $10, 4 dis 50&5 
Paragon dis 40&16 
Richard’s...... dis 30@30& 10 
Horse Nails. 
No.10 9 8 7 6 
pursble, 35 24 25 26 28 dis =< 
Ae pga D.1 19 20 21 23...... mesowscecccunescoed 
is — be 
Horse Shoes. 
Burden, at fActOry.......cccccccceetecescooees S keg $4 co 
R. I. Horshoe Co., Perkins’ Imp. at tsi 
factory - 
Mule Shoes, at factory..................... 
Kpvobe. 
Carriage, japanned........... @ gross Soc dis 6o&10 
Base, rub Rhee NBs --acssiathetausites a Soceutyel dis 7o&10&5 
Heme c' te door knobs, new list.....dis yoy 
BOOS WR sesecensccey. cocvtaeieguebennes dis 
Door Por. japanned............cc.sss00s dis 
Door Por. nickle cub vececal 25 
Door Por. plated............. spidvedcoveseeegeus $2 


Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 


Door locks, knobs and latches... ..dis 60&10 
Escutcheons and k ee Seda ieduanmevebenaen dis pe 
Padlocks and padlock keys............ 


.-dis 
Bell pulls, mineral, ain and jet. dis Somr0 
Bell pu‘is, genuine TONZE.......e0eee++---Ai8 60810 
Lever bell pulls, genuine bronze....... dis 60&10 
Butts’, genuine bronze..................s000 dis 60&10 
Butts’ bronze plated...........c0.sc. ae 60&10 





Store door 1 and latches.. 
emer handiles............. : wens seinineeel m4 

u nges&flaps,, — ne bronze.dis 60&10 
Shutter hinges, bronze plated.......... eveseeesGiS 70 
Flush bolts, genuine bronze..................... dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter ae genuine bronze................... dis 60 








Push plates, genuine bronse ..is 60 
Drawer pull, genuine bronze...........00.....di8 70 
Letter box plates, genuine bronse... .dis a SoBto 
Barn door locks i] 
Bishop’s Buckeye Sash Locks...... 8 gross die js 


Plambs and Leve s., 























Standard list.. dis 7o&10 

| eee «Gis 7o&10 

Davis’ inclinometers dis 10&r10 
Pumps. 

Cistern, best makers...................+ ~ 

Pitcher ‘spout, best makers dis a togiote 10 

Pitcher spout,cheaper goods.......... 70@70&5 

Pokes, Animal. 

PR eee nee doz $6 oo 

Bishop's O K doz $5 25 

as BP dos $3 75 

Bishop’s American.......................--..@ doz $2 75 
Rakes 

Cast steel 

Malleable...............cesses-- Gaveinnigeuliend 





]. R. Torrey Razor Co 














Wostenholme & Butcher ...dis 16 
pS Re res se net 
Rat Killers. 

EON Gia onccnnncssasecenstacecanenee eo seceee ® gross $15 co 
Scalea. 

Hatch, Counter, NO. 171............s000+ 8 dos $21 ce 
Hatch Tea, i sooeeee Gow $6 vom ss 
Chatillon’s Grocers.. 
Family Turnbulls................cseceses dis pre + 
Scale ms, List of January 
12, 1882 is so&1o@so&108&4 
Screw Drivers. 
Oraniey 2 & LL. Co.’s Varnished 
Wasbeanceess Ais 65&10 
nt & I. Co.’s Black Handles..dis 60&10 
Sets interchangeables........ cooceee dos $18 does 
Squares. 
Steel and iron................ euensocenas 
Nickel plated...... ....:-0sers-sssseeeee i 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterhottom’s trv and miter _.....dis v&re 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all ee 





dis 774&10 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds i. 

dis 75&10 

Swedes iron tacks.............-ceceseeeeeere dis 75&r0 
Swedes iron Upholsterers’ tacks........dis 7 
Tinned Swedes iron tacks.............+. dis 77 10 
Tinned Swedes iron Upholsterers’ 

OR PON RES: RRR em dis 77%&10 
American iron cut tacks...... saenennei dis 77%&10 
Copper tacks. esses 4¢ &10 
Copper finishing ‘aad trunk naiis......dis so&10 
Cigar box nails dis so&1e 
Finishing mails.............-sesseeessscereessee dis 60&10 


Hungarian nails and mines’ tecks, a 60&10 






Gimp, and lace tacks... sai dis 774%&10 
Stetittlssccvecssusseaill dis 6Go&10 

Trunk pid Clout MAils...........ceecrerere 

Tinned trunk&clout nails........ 

Basket nails ..... sancenncnbpeatesinbenebanstess cord dis 

CHALE MALS. .ccocccccccerscccccscscoccersces csvccesed 


Common and pateut brads..........00s000 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 
SEND FOR OATALOGUSB. 


-« QUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


pee E*uller Bros... 
JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 











(48'SUPERIOR STREET, 


CLEVELAND. 


THE ECAN Co., 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 





Designers and Constructors. 


Wood-Working Machinery. 


For Every Purpose 
Meeting the requirements of 

PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES, 

PATTERN SHOPS, 
General Wood-workers etc. 





With the latest and most advanced 
type of machines for fast’and per- 
fect work. 








New “Standard” Molder, Four Sided. a 
4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


IRON CLAD PAINT CO. iron Cad Paint, 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


Send for Catalogue and information. 





get the uine article, 

an _- liability of suit for 
using an article made in viola- 
tion of the patents issued to 

Wm. Green, and now owned 

by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


‘USED BY NEARLY ALL 
THE RAILEBOADS 


AKRON CHEMICAL CoO., 


Imperial Car and AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
{60 State Street, AKRON, O. 


Printed in the Highest Style of Art, by 
[ AT A Hl Ci lf ES The Cleveland Printing & Publishing Co., 
Cleveland, O. 



























Tuam IRON 





‘Trappe Rbeviaw. 














Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (f) once in three weeks. 








Pace 

Aluminum— 

*Stan Aluminum Co., Canton, O............... _ 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... - 
Belting— 

Boston Belting Co , Boston, Mass......... 14 

Fuller Bros., Cleveland............cescccsesssseseees 15 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland...............cs0ee-se ++ 16 
Bollers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co., Youngstown, O..... 18 

EK. H. Jones & Co., Cleveland...........:000... ++ 18 

Hazelton Tripod Boiler Co., Chicago......... 18 

N. Y. Central Iron Works, Geneva, N. Y.. 16 

Enterprise Boiler Co., Youngstown, O...... 20 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 


H. A. Loizer, Cleveland, O.......... 

*A. W. Gump & Co., Dayton, O 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

land......... eocesecee 13 

Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O...........sc000. 18 
Chain Belting— 








Jeffrey Mfg. Co., Columbus O........00..- +00 oo 34 
Carpet Cleaning & Laundry Machines — 
W. H. LaFountaine, Cleveland, O............. 18 


Cordage Machinery— 
Martin Schneble’s Sons, Dayton, O........0. 16 
Civil Engineers and Architects— 


F. Felkel, Cleveland, O...............:ccscsssssseees 16 
Cupolas— 

Victor Colliau, Detroit, Mich.............00. 16 
Die Makers. 

Avery Stamping Co., Cleveland.......... jadaine S0 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Blevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 15 
Sxplosives— 

Hercules Powder Co., Cleveland 18 
Electrical Manufactures— 

Cleveland Electrical Mfg. Co., Cleveland — 








Walter Hay Co., Chicago, I11........s000....+ 17 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 12 
Emery Wheel Machinery— 
J. Wendell Cole, M. H., Columbus, O., or 20 
Chicago, I11......006 «++ 


Engravers and Klectrotypers— 


Eclipse Electrotype & Engraving Co., 
Cleveland 
Union Electrotype Foundry, Cleveland.... 14 


Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. — 
I 








Wm Tod & Co., Youngstown, O................ 8 
C. H. Presley, Cleveland 16 
E. H. Jones & Co., Cleveland......ccccceeseeess 18 
Buckeye Engine Co., Salem, O......sseess000 20 
*Clough, Witt & Co,, Cleveland................ — 
Skinner Engine Co., Erie, Pa..........ce0..00 19 


Westinghouse Machine Co., Pittsburgh... 19 










Ball & Wood Co., Elizabeth, N. J............. 19 
Southwark Foundry & Machine Co. 
Philadelphia, Pa........ 19 


“The Leftel Water Wheel & Engine Co 
Martin Schneble’s Sons, Dayton, O.. ........ 








Gagines (Gas)— 
Schlelcaer, Scnumm & Co., Philadelphia, 
7a. and Chicago, tl 19 
Van Dusen Gas Engine Co., Cincinnati, 
3. 17 
Engines (Oil) 
C. H. Presley, Cleveland, 0......0...scccsseeeee 16 


Engineers’ Specialties— 
Sensible Packing Co., Chicago, III .......... 11 
Engineers and Contractors— 


EH. H. Jones & Co., Cleveland............00+ coves 18 
Bjectors— 

James Jenks, Detroit, Mich.........0....c.sss00e II 
Files, Makers of— 

R olds Bros., Columbus, O............ ebilida 20 

A. & H. Gough, Cleveland................c0.s0000 I 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 
Thos. D. West. Foundry Co.. Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 15 
Galvanizers. 


Avery Stamping Co., Cleveland... ai 
*H. H. Hodell, Cleveland............. ecceecceccccce = 


Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa ee 








14 

Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York...............c.00 17 
Grey Iron Castings — 

The Ohio Pulley Co., Warren, O .............. 20 
Heating and Ventilating Apparatus— 

W. H. LaFountaine, Cleveland, O............. 18 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Purifiers— 





8 
*Warren Webster & Co., Philadelphia, Pa — 





Investments— 


Ga-Ala Investment and Development Co. 9 
[ren Ore, Bar and Pig Iron— 


Ogi bay, Norton & Co., Cleveland........... .. 13 
. H. Outhwaite & Co., Cleveland...... ........ 13 
dit-Fuller Co., Cleveland, 0O........ ee. | 
E. C. Pope, Cleveland... - 
Cleveland Iron Mining Co., Cleveland...... 13 
Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O... 19 
Cambridge Iron Roofing Co., Cambridge, 








Ohio......... 19 
Garry Iron Roofing Co., Cleveland ............ 19 
Thompson Manu uring Co.,Cl + 19 
“Ber PES Os NID. Ohniosnce ccsncecncbonce 19 
E Bros., Detroit, Mich.............0000....-. 20 
Kanneberg Roofing Co., Canton, O........... 19 
*The Long Steel andIron Roofing and 

Corrugating Co., Indinapolis................. 19 

. H. Eller & Co., Canton, O............ . 19 

-J. Burton & Co., Detroit, Mich............ o ¥4 
Holton Iron Roofing Co , New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O........ 13 

Injectors— 
Penberthy Injector Co., Detroit, Mich...... 20 
“Garfield Injector Co., Wadsworth, O........ 12 
Lather — 
H.L Shepard, Cincinnati. O..................... 16 


Parkin & Bosworth Co., Cleveland............ 20 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Akron, O. 


*Copeland & Bacon, New York................ 12 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


Toledo Machine & Tool Co., Toledo, O 


Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin ao New York........ ecovccece 12 











C. H. Presley, Cleveland, O..... ....cccccccccccsoe 16 
Metal Ceilings— 
Fred F. Bischoff. Chicago, I1l.................... 16 


Metal Wheels— 
tArnold Metal Wheel Co., New London, 0. — 
Ore Separators— 


H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 

PRI GE ON. THC WOT acces ccc. cccccce coccecees 16 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

E. H. Jones & Co., Cleveland................s000 18 

Ee GO, BRINN, Dan sess cccnicsicedccesecssscaes 17 
Paint— 

Iron Clad Paint Co., Cleveland, O.........c000« 15 

Akron Chemical Co., Akron, O.......... coccccces IS 
Perforated Sheet Metal— 


Harrington & King Perforating Co., 
Chicago, 
Aitchison Perforated Metal Co., Chicago. 12 


Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 20 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... — 
Packing— 

Sensible Packing Co., Chicago, I11............ II 
Railroads— 

Time Tables, Etc 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
land eseees 20 





seccecese 17 








Rock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York..............cscese 7 


Rubber Goods— 


Fuller Bros., Cleveland....... eniaiicbednekdcawauneute 15 

Boston Belting Co., Boston, Mass............. 14 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 
Shafting— 

*Brightman Machine Co,, Cleveland......... 16 


Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 








surance Co., Hartford, Conn 16 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland 16 
PF. A. Sackman, Cl relan a Mi asenece aeience Boe 14 
Jas. Murdock Jr., Cincinnati, O................. 16 
Sheet Lron— 


Cleveland Rolling Mill Co., Cleveland....13, 16 
Cambridge Iron & Steel Co.,Cambridge,O 13 


Steel Oastings— 
Chester Steel Casting Co., Philadelphia, 
18 





Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 15 
Steam and Hot Water Heaters— 

Hazelton Tripod Boiler Co., Chicago......... 18 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 12 
Twist Drillse— 

Cleveland Twist Drill Co., Cleveland......... 20 

Graham Twist Drill Co., Detroit, Mich..... 20 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 

land pocstnctéatesaceincs OO 


seeeesceccees: Po ee eres 


Time BRegisters— 
The Automatic Time Stamp and Register 


OR SI eran ae 12 
Water Gas Furnaces— 
W. 8. Hutchinson, Chicago, I11.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O......... nee RS 
Wire Goods— 


*F, Powell & Co., Toledo, On...srereeerererereees 3O 





Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wood-Working Machinery— 

*“{ndiana Machine Work, Ft. Wayne, Ind — 


Geo. Place, New York, N. Y.........s.cssesseseees 12 
Frank & Co., Buffalo, N. Y............ 






The Egan Co., Cincinnati, O..,...........ceeeee08 15 
Well Sinking Machinery— 

American Well Works, Aurora, I1l.......... 16 
Washers— 

Milton Mfg. Co., Milton, Pa......cccccocrsssseees II 








VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
_ 287 Jefferson Ave., 
DETROIT - MICH. 


ouaeereentes 


| 


: 
z 
FY 
FS 
E 
9 


2 Geteaneenaones 





CLEVELAND BUSINESS DIRECTORY. : 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
156 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS 





for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 


Nuts, Washers, Carriage, Machine, Plow ; 
and Elevator Bolts, Coach Screws, etc. 














Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu- 
A facturers of Steel and Iron Wireand Steel 











Machinists’ Supplies. 
REIN & BOSWORTH, 9 and 11 So. Watei 


St., dealers in Manufacturers’ 8 
Machinery and Tools. — 


Steel Stamps and Stencils. 














Shipman Automatic 
Steam Engine; petro- 
leum kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 





16 and 22 horse 

wer compound 

o engineer. Send 

for catalogue. Mention /ron Tr Review. 
C. H. PR 


SLEY, manufacturers’ —— 
ney = machinery, 24 S80. Water St., Cl 
and, O. 





The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 
GENEVA, N. Y. 


NEW $60 








SHEPARD’S 


rs SCREW CUTTING 
. Foot Lathe 
x Foot & Power Lathes, 
ve Drill Presses, Scroll- 
a Saw Attachm’ts, Man- 
drels, Chucks. t 
a Drills, Dogs, Calipers 
5 etc. Lathes on trial. 





= Lathes on payment 
fend for catalogue offOutfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


_ ENGINES. 


From 2 to 8 horse-power, Vertical 
_ Portable Engines. 
Shafting and Hangers always in stock. 
Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 


437 E. First 8t., DAYTON, WU. 
Correspondence solicited. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

C. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 
. KE. WOLCOTT Special Agent, 208 Superior 

J St., Cleveland, O. . ° 

IL. C. BURWELL, Special Agent, 81 4th Ave. 
Pittsburgh, Pa. dest y 








HARTY, J. H. &CO., Rubber Stam 
Seals, Sicilia Anteseetas Check Panches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, oOo. 
ee ee 
WS & LANE MACHINE CO. 

Founders and Machinists, 12 Main x , 


Bischoff Metal Ceilings, 


(PATENTED.) 




















It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
plication. 


Pred. F.Bischotl& Co, 


24 W. Lake St, 
CHICAGO, - ILL. 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, 


: Artesian, 
Diamond cting Tools, nes, Boile: 
AY \\ Wind Miller Pena Ency clopediay 1, 
. 8 


nation quality water; mailed,25q 
The American Weil Works 


G 


os 















General Office 
_ AURORA, 


Works and 





JAS, MURDOCK, JR: 
as Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


BoTiIMEzAs 


& TOOL ROOM 
SrtEocoksS. 
52 Longworth St, Cincinnati, 0. 





UNIVERSAL RADIAL - 


RADIAL DRILLING MACHI 


= THREE DESIGNS. SIX SIZES 


_EMBODY ALL DESIRABLE FEATURES 


= PRICES$450°& UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNAT 








aC 
Broadway, 
New York. 


S361 











Patent Milled or Turned Shafting 


Is rapidly coming to the front. < 
Made only by , 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOW, 


CLEVELAND, O. 
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mM LLECPRIGAL # 


‘Tepe IRON TRappP Review. 











The “ Lancaster’ Rock Breaker and Ore Crasher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 








Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster ” Crushers are also made in “ Sections” for easy trans- 


sea gcse in mountainous regions. 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with ‘Ro 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ’”’ hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, —— Hand, Horse and Steam Power 
. Comparison of our prices, capacities 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


val Grapples, Rock Breakers, 


These Grap- 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. 0. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 





SMALL, BUT HUSTLERS. 
A 6x7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents per day. Write for par- 
ticulars. Mention this paper. 


Van Dazen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 


_ GASOLE ENEIHE 








Keep a Record of Your Insurance 


By ordering one of our Improved 


Rxpiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. 
application. 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 


—AND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marictta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Ouy- 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Briar, 
Traffic Manager. 


Sample leaves sent on 
Address 





Tas. M. Hatt, 
Gen’! Pass. Agent. 





WE (MA K & 
ANY THING 


cA 
I8&20 W.RANDOLPH SF 11GA 


WALTER_ HAY 








TRAVELERS’ RECISTER. 
Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y¥. & Pitts. Express....... am *82sam 
Fast i: ¥-& Pitts Represses Sam #300 pm 


Mahoning Accommo......... qoam 
Pittsburg: kniocqeaiees 25pm 

Youngstown Local............. am 

Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ t430pm 
a Express............ I120pm ILiopm 
New York Expresz............. OD D WA ccccoccccccees 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 
Depart for— 


250 @. M., 11:10 @. m., 1:30 Pp. M., 3: 
ge 4:40 p. m., 45:45 Pp. m., 6:20 p. m. 10:35 p. 


00 
P. 
Newburgh—6:15 a. m., 6:50 &@. m., II:10 &. m., 1.30 
P. M., 3:00 p. M., 4:40 Pp. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 
Arrive from— 
Zanesville and Coshocton—r1o:30 a. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. M., 10:308. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:to0 oy 10:30 a.m. 
M., 2:35 Pp. M., 4:15 p. m., 6: .M1., 7:10 p.m. 
Newburg’ —6:00 _ m., ne a. 
10:30. M., 1.05 p. M., 2:35 Pp. M., 4:15 P. 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... 725am *4opm 
os ge ol tit 15 am ,{235Pm 
o. ash. ress.... *400 pm *10 25am 
Cleve. nd Gonton Ieepeees eP™ tisam 
*Daily. tDaily, except Sunday. 
J. B. CAVEN, 
Gen. Pass. Agt. 


From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


J. T. JOHNSON, 
Gen. Supt. 











Depart. | Arrive. 
For Pittsburgh, Balti- 745am| ds525am 
more, Washington, Phil- II5spm| 1250pm 
adelphia and New York.) dir iopm/ 635pm 
745am| I250pm 
Wheeling and Bellaire. Iispm| 635pm 
XT LO PW] cccocccnececece 
Alliance Accomi............. | 3 25pm) 1o1loam 
Ravenna Accomi............. 5oopm| 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernon Pan Handle Route 


Cleveland & Pittsburgh R. R. 
For Cuyaho mua | Depart. | Arrive. 











Akron, Orrville, Mill- 

ersburg, Gambier, Mt. 

Vernon, Columbus, Xe- 

nia, Dayton, Cincinna- 

ti, Louisville Indiana 

olis, St. Louis, and all 
ints in the South and 
uthwest. 

For Cu ahem Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
hey all points in the 

est and Northwest. 


|. Sooam/d 7 coam 
d8o00pm) s4opm 





11Ispm 


8 00a m 
325pm 


$40 pm 
Io loam 








d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily 
Cleveland, Columbus and Cincinnati. 

ticket office, Weddell House corner. 


tween 
City 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 mss snorter setween 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wites sorter and quicker 2D 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
° East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen picturesque and varied, 
Through valleys green, *mong mountains ser- 
The le’s favorite route I ween, ried, 
The P. & L. EK. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
BH. HoLBRoox, CLaRxK, 
Gen’l Supt., G.P.&T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily wees Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 




















Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Rosinson, Receiver, Jno, J. ARCHER, 
Columbus, O. 





Gen’i Pass. Agt. 


—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEP 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and ba, checked thro 

to Sateen. Reliable information and Det 

ra rn any agent 

Popular C. M. by d sailed 

A.T. WIKoFP, w.k 
Pres, and 


RICHARDS 
Gen. Mar. 


@.P.& Tia 





THE FAVORITE 


AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
a more & the South- 
east. 





New Central Depot So. Water St. and Viaduct 





No. 62, Accommodation..................... 6coam 
No. 72, New York & Pitts. Express 8icam 
No. 70, Pittsburgh Accom.................. *I125am 


No. 64, New York & Pitts. Limited...* 
No. 66, Mantua Accommo * rt + 


boseusatocssootete 20pm 
No. 74, Youngst’n Ex..........ccsccccsscceees t coopm 
No. 68, New York & Pitts. Ex............ Ilcopm 
Arrive. 
No. 61,N. ¥. & Pittsburgh Express...t 5 15am 


No. 71, Youngstown Accomn............... 
No. 65, New York & Pitts. Lim 
No. 67, Pittsburgh Accom 


see eneeeseeeeeeres 





Express............. 


Baggage checked through toall points Kast. 
Through tickets and information rdin 
the route can be obtained at office, 141 Fo “4 
street, and at t N. Y., P.& O. Railroad, 

South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Mang., Cleveland, O. 

W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 





CLIPSE“ 


LECT ROTYPE 


Beek NCRAVING CO 
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‘Texm IRonN Trapp Review. 














rapidly, than 
CLEVELAND REFERENCES. 


J. W. Britton, Esq.. 

Woods, Jenks & Co.., 

W. S$. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 


Address : 


THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 


THE HAZELTON TRIPOD BOILER CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 
» Who also offer the Hazelton Purifier which we guarantee wil remove 90 to 95 per cent. of the impurities from feed-water. 










any other boiler in use. 


Cherry Valley Iron Works, Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa.., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 





WILLIAM TOD & CO.. YOUNGSTOWN, OHIO. 








The Porter Hamiitan Engine. 


Single Compound and Condensing-100 horse power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


s@ SEND FOR ILLUSTRATED CATALOGUE. 


THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER./ 


Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WORKING HEaps for 
FACTORIES. M1Lls and FURNACES 


HENION & KUBBELL, 155 & 57 N. Clinton St., Chicago, General Western Agents 


Send for illustrated catalogue and pricelist. Mention this paper. 


LERS. “y Mato NG-RorLER-VVORKS: 5 
Sf S) aySSES, RLAST FURNACES | 
pire Ne EC aoF “RoLLNGMILL WORK. 


Lee POLLOCK C0 YOUNGS TOWN, O. 
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tc a BENE WS 2 Se tated de vital eg Yn Pk ORO A r ii a yal ie 











=. Er. TONES & Co.. 
ENCINEERS +" CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 
THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


TO ORDER, 











DESIGNED AND BUIL 


Dies for all kinds of sheet metal leather, paper,etc. In- 
= ventors’ models and specialties. one or circulars and prices 


St. Clair and Washineton Streets. 


Mention this paper. TOLEDO, O 





Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., { Philadelphia. 


Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engine 
Twin Cylinder ‘OTTO Gas Engines. 


Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2,4, 7, 10,16, 26 AND 60 HORSE-POWER. 


WJ7. EX. La F*ountaine, 


+ MANUFACTURER OF 


‘VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet ening: eocial Laun ~ ed A Machinery and other 
ery. 


CLEVELAND, O. 











i335 bee y vende - 


FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
ot unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTIN GS of every description. 
Send for circulars and prices to 
Ghester Steel Castings Co., 


$ FFICE 
CHESTER, PA. 5407 LIBRARY ST. PHIADELPHIA, PA. 








yEIN GIN NATI, O. 


ial TO oe Bait 

















Stamp before a blast. | Fragments after a blast. 


Ni A STRONGEST snd SIFEST EXPLOSIVE 


BZA 
ktmovwn to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 












———— 








AND ALL age om STUMP BLASTING, 
THE GREAT STUMP AND ROCK ou Les ix owas CUMP 
OWDER 
ANN IHILATOR, HER © Prospect Street, ina hf Ohi. 








Je. o WILLARD, Manager.¥ 
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. | THE BALL & WOOD CoO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines. 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, 
Compound Engines, 


Electric Lighting Plants, 
for Electric Railway Plants, 


Triple Expansion Engines, 


Bnd all purposes requiring close regulation and economy. 


Manufacturing Engines, 











WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT ST., N. Y. 

és The BERGER MANUFACTURING COMPANY, CANTON, O. 
= BERCERS make arrange- 
 ocx'Se ALI DON’ T ments for ROOF- 
" eral ING until you 
4 ROOFING have seen ours. 

j meeeees § jt Excels all other Metal Roofs, 
“4 The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to O.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. 


N. E. Cor. Ilinois and Merrill Streets, 
Write for Catalogre and Price List. 



























IND'ANAPOLIS, IND 





THE DIFFERENCE! 


The power ofany Engine is regulated, lst. By the Steam Pressure. 2d. By 
the Cylinder Area. 3d. By the Speed! 


Owing to the SINGLE-ACTING principle of Westinghouse Engines, the 
standard speed of small ones is 500 and of large ones 250 revolutions per min- 
ute; while the speed of other Engines is limited to about 200 in small and 70 
to 100 revolutions in large ones where durability is duly considered ! 


The ordinary Steam Engine requires constant attention, largely from two 
causes: Ist. Because its design (not admitting of self-lubrication) must have all 
parts lubricated by hand many times daily; 2d. Because the DOUBLE-ACTING 
principle MUST loosen the parts. This is only a question of time. If the 
Engine be well built, more time; if carelessly built, less time; the result, how- 
ever, is inevitable. It is a question of principle and not of workmanship. 
Imagine the shock produced by reversing the full power at every stroke. Just 
think how this shock is aggravated when the Engine is speeded up! The blow 
is equal to that of a steam hammer, and MUST loosen the parts. 


The low initial speed of the ordinary Engine necessitates ‘* speeding-up,”’ as 
it is called, in driving a!l machinery that runs even at ordinary speeds. This 
‘“‘speeding-up” process involves an outlay for shafting, hangers, pulleys, belt- 
ing, etc., often equal to the cost of the Engine itself! It costs at least $5.00 per 
year to lubricate each additional bearing. It costs the fuel necessary to drive 
all this useless, expensive and non-productive machinery, bought and run for 
the sole purpose of obtaining requisite speeds. 


WESTINGHOUSE ENGINES have been designed by intelligent and ex- 
perinced Steam Engineers, expressly to meet and correct these manifest evils! 
6000 in use! 

TDlustrated printed matter furnished on application. 































SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 
Blowing Engines, aicnias ry pg = 1 


Centrifuge! Pumps, Accumulators, Boilers Tanks etc. 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


Iron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Sivel Tile or Shingle, Fire. 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, Oo. 
#@Send forCircular and Price List No. A 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON MF’G CO., Cleveland, 0. 


THE KANNEBERC ROOFING CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


GARR YS. 
CORRUGATED 


Q3dWI¥9d 






















OUSE MACHINE COMPANY. | 
Sai) PITTSBURGH. PENNA.U.S.oF A. © saan 


6 THE WESTING 


















en ENGINE CO, Et 







MANUFACTURERS OF 


' Bae AUTOMATIC, STATIONARY & PORTABLE | 


Besa ENGINES = OLERS, 


- SEND FOR CATALOGU E. 





» OVER A500 IN USE. | : 


» Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENULNE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Sidin mg and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 


| Write for Catalogues, Price Lists and Samples. 


JOLTON IRON ROOFING 
i ROOFING CEILING &c. 


| SIDING) | SEM TTPPN 9. 


AGENTS WANTED EVERYWHERE 
CAMBRIDCE ROOFINCCO.., Cambridge, 0.& Chatanooga, Tenn. 
Manufacturers of 
mhat Conran ast Be 
- Roofing, Siding and Ceil 
ing. 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 
























— MANUFACTURERS OF— 


Steel Roorinas, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROCGHS, etc. 


WRITE US FOR PRICES. 
Address OFFICE NO. 223, CANTON, O 





Agents Wanted. 





All my Iron 
and Steel is re 
rolled and box 
annealed, well 

ainted on 


SYKES’ 


IMPROVED 
t Roof in 
the World. 


uitable fur ell Doth sides 


with the Best 
mof Paint and 
ae Linseed 


’ au 
ON * STEEL ROOFING co., 
NILES, O., and CHICAGO, ILL. 


PALES 


classes of 
buildings. », 
Easy put on. 
SYshume TE 
4 for Cireular and Price List, 
and mention this paper. 












ao ‘Tes Iron “Traps Review. 














Sri. VY Ei...’ 


PATENT LIM®B-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 





NEW rane BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


Over 2,600. 







In Use, '25 to 1,000 H. P. 

These engines are the combined result o1 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
4 Economy in Steam Consumption and Su 
> rior regulation guaranteed. Self- contained 
= Automatic Cut-off Engines 12 to 200 H. P. for 
: - driving Dynamo Machines a Specialty. Thus. 

—— rated Circulars, with various data as to 

practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


performance, free by mail. Address 














W. S. HUTOHINSON. 6 Washineton-st., Chicago. 





OLD 





smo ron cuowos. Cop, Lake & Kirtland Sts. Cleveland, 0, sams ro oscar 


ae )6@ CLEVELAND TWIST DRILL CO., (gol. —~T, 


BRBLIABL®D P 
AOINTHE BEST PULLEY 
Mt = \ ON EARTH. 


ei J 


ACENTS WANTED 


ORE LES & MACHINE CO 
YVA RREN.OHIO 











Khe Hart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to J. WENDELL COLE, M. B., 
District Manager, Box 152, Chicago, IL., or Box 84, Columbus, O. 
- B ae pe Saat for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


and Twist DRILL GRINDER WITH PoInTEeR, for Pennsylvania, Ohio, 
Scales. Illinois rm Wisconsin. 








PEN BER Tay 


© AUTOMATIC INJECTOR. || 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
: Sent on 30 days’ trial. 


PENBERTHY INJECTOR COMPANY. 


Manufacturers, 
DETROIT, ~- MICH. 
C. H. PRESLEY, Agent, Cleveland, O. 


FOR THE GRAY PLANERS. These are heavy, power- 
ful, handy and rigid machines with quick return for 
both table and cross-head. We have the Gould & 


Eberhard Shepers with quick return stroke. These 
shapers are of very strong design and are built to stand up under rough and 
heavy work. These tools are kept in stock and we invite inspection at 


THE PARKIN & BOSWORTH CO., °%''S: Water st, & 74 viaduct st., 


CLEVELAND, 0. 






ya 








PRESSED wrovent IRON OPEN TURN BUCKLES. 






Che list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, Ouio. 





REYNOLDS BROS., TOLEDO 
Hand Cut Files | WIRE & IRON WORKS 
AND RASPS. Manufacturers of 
We solicit the commercig | Brass and Wire Railings, 
re Wire and Iron Fencing, 
133 & 186 NN. Water St. Roof resting, 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
pete. Send for price 


Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 











Awarded the CRAND PRIZE at the Paris Exhibition. 
SEND FOR THIS BOOK 


~~ 


ND ior nove st. x 
“GLASGOW, SCOTLAND. \ 








CRAHAM TWIST DRILL COQO,, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 









THE LEFFEL sae" SEL WHEEL & ENGINE CO. 


| “wif ~. Rp Sive-crank ENGINES 
Bin Sd RETURN-FLUE BOILERS 


~ _ 8, 12, 16, and 20 Horse Power. 


High in Grade. Low in Price. Strictly first- 
class. In design and construction SUP=RIOR 
to all others. Write for ENGINE PAMPHLET 







Address us in full as follows 


/THE LEFFEL WATER WHEEL & ENGINE CO, 


Greenmount Ave., SPRINGFIELD, OHIO, U.S, A. 


amma Boiler Company, “°uxsstow™. 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 
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